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(ABSTRACT)

Section 263A was added to the Internal Revenue Code by the Tax Reform Act of 1986. This
code section applies inventory capitalization rules more uniformly across many industries and
strictly increases the cost charged to inventory for tax purposes by increasing the number of cost
allocations required [Seago, 1987]. The Treasury thought the changes would increase the economic
efficiency of the tax system. These changes, called uniform capitalization, are analyzed by a math-
ematical model in this dissertation. The results reverse the conventional wisdom of the Treasury
and show that the changes lead to less, not more efficient behavior and, under some reasonable
assumptions, this inefficiency leads to decreases in inventory holding and production.

This dissertation contains the development of a mathematical model of uniform capitaliza-
tion, performs an economic analysis of the model, and advances the conclusion that uniform cap-
italization causes productively inefficient behavior. The provisions of §263A that required more
costs to be allocated and more industries to be covered created the inefficiency. The results show
that the rules are uniform, but uniformly bad, because productive efficiency is decreased. The
uniformity of the system is not the problem. The increased number of cost allocations required is
the problem with §263A. Uniform capitalization has no affect on allocative efficiency because it
changes the tax treatment of input, not outputs.

This dissertation also contains the development of a mathematical model of firm output and
inventory holding decisions and advances the conclusion that under LIFO inventory and some

reasonable cost assumptions, production and inventory holding decrease because the inefficient tax



act increases production costs. The mathematical results are consistent with the intuition devel-

oped.
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1.0 INTRODUCTION

Policy makers try to design tax policies that minimize harmful economic effects. These
effects include decreases in economic efficiency which increase production cost and changes
in tax burden which affect distributional equity. Based upon the intuitive analysis presented,
Treasury II [The White House, p. 202] proposed changes that were thought to increase eco-
nomic efficiency and equity of the tax system. These changes, called uniform capitalization
in Treasury 11, are analyzed using a mathematical model in this research. The results of this
research reverse the conventional wisdom of Treasury II and Evans [1989]. The new results
are consistent with Seago [1987] and show that the changes lead to less efficient, not more
efficient behavior and this inefficiency leads to decreases in output. Chapter 1.3.1 shows that
the equity arguments of Treasury II are contained in the efficiency arguments.

Uniform capitalization was implemented when §263A was added to the Internal Re-
venue Code by the Tax Reform Act of 1986. This code section applies inventory capitaliza-
tion rules more uniformly, but not totally uniformly, across many industries and strictly
increases the cost charged to inventory for tax purposes by increasing the number of cost al-
locations required [Seago, 1987]. Inventory capitalization refers to the amount of cost that
is charged to the asset inventory and is not deducted for tax purposes. When the asset is sold,

the cost is deducted for tax purposes. Costs that are capitalized in inventory are called
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product costs. Costs that are charged to expense in the time period they are incurred are
called period costs.

The effect of §263A is that some period costs of production and holding under §471 are
reclassified to product costs under §263A and therefore the tax deduction for these additional
items is deferred to the extent firms hold a given quantity of inventory. The deferral of the
deduction increases the after-tax cost of production and holding by increasing the amount of
tax currently paid. Increasing the amount of tax currently paid decreases the effective tax rate
on the deduction for production and holding because the deduction is delayed to a future
period. If firms do not hold inventory at year end, no capitalization is required, and no
deferral occurs.

Section 263A imposes four kinds of economic costs onto firms. First, chapters 1.1.2
and 1.2 explain that §263A requires different capitalization rules for various types of inputs.
The difference in tax capitalization results in different effective tax rates for different types of
inputs. The difference in effective tax rates causes firms to use the inputs inefficiently because
of tax-induced distortions, resulting in higher production costs. Second, 1.0 explains that the
effective tax rate on the deduction for production and inventory holding decreases because the
deduction for more production and holding cost retained in inventory is deferred. This results
in a higher present value of tax payments over the life of the firm. Third, firms respond to the
lower effective tax rate on the deduction for production and holding costs by changing the
quantity of goods produced and inventory held. Chapter 1.1.2 explains how the change in
quantities may increase overall production and holding costs per unit because of increasing
marginal costs of these items. Fourth, §263A imposes additional compliance costs on firms.
The effect of compliance costs is not explicitly modeled in this research.!

The purpose of this research is to analyze the impact of §263A on the economic be-

havior of profit-maximizing firms.2 The impact of the inventory provisions of the tax code

I See Halperin [1979] for a discussion of this issue.

2 Behavior in this context refers to the rational choice of profit-maximizing firms. Taxes may also have
psychological or sociological effects, but these are not addressed in this research.
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on firm behavior are explained first through intuition. Then mathematical models of the tax
code are developed. These models are then analyzed using standard economics to determine
the effects of the tax code on firm behavior.

The essential implication from this research is that tax accounting rules matter because
they have economic consequences. That is, tax accounting rules determine how costs are
measured for tax purposes and thus how much tax is paid. This means that tax accounting
rules determine real economic costs that impact firm input and output decisions. Tax ac-
counting rules are not just labeling issues. Costs for tax purposes should not be charged based
on ad hoc judgements concerning which costs benefit which activities, but should be charged

based on real economic costs, if one wishes to maximize economic efficiency.

1.1 Motivation

1.1.1 Analysis of Why Firms Hold Inventory

Taxes affect economic behavior of profit-maximizing firms. If one is to understand the
behavioral effects of changing tax valuation rules for inventory, one must understand why
firms hold inventory. Firms hold inventory to minimize the total economic costs of pro-
duction and holding over a number of time periods.’ Inventory may be held by a multi-period
firm for a number of specific reasons. These reasons may include (among others) the
smoothing of production costs when demand fluctuates deterministically, hedging against the

risk of stocking out when demand fluctuates stocastically, one-time production runs when

3 Just in time inventory systems are designed to minimize total production and holding costs [O'Boyle,
1990]. This research does not explicitly consider just in time inventory, but more generally examines how
production and inventory holding change because of tax changes, given that firms minimize total cost.
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models change, and the tax cost of liquidating LIFO inventory layers [Cohen and Halperin,
1980]. The amount of inventory that is held depends upon the trade-off of production costs,
holding costs, costs of stocking out, and costs of LIFO liquidations [Levy, 1974, Sunder,
1976a and 1976b and Cohen and Pekelman, 1978 and 1979]. For simplicity, it is assumed in
this research that there are no stockouts, one-time production runs, or LIFO liquidation
costs. As a result, the focus is on the smoothing of production costs when demand fluctuates
deterministically.

Firms have the choice of producing some (or no) output in each of several periods, in-
curring holding costs, and selling the output over the periods involved, or producing output
and selling that same output in a given period and incurring no holding costs. As firms ap-
proach practical production capacity, marginal production costs start to increase. When there
are increasing marginal production costs and very low holding costs, one would expect to see
relatively equal production each period because smoothed production is cheaper than uneven
production. For example, assume that a firm expects to sell fifty units in period one and sixty
units in period two. If the marginal production cost of unit fifty is $20, but the marginal
production cost of unit sixty is $30, it may be cheaper to produce fifty-five units each period
and hold five units between the periods to avoid some of the increasing marginal production
cost. As holding costs increase relative to production costs, inventory holding will decrease
and more production will be matched to the period sales occur. In the preceding example,
if holding costs are $15 per unit, firms will incur the additional marginal production cost of
$10 to avoid the marginal holding cost of $15. As a result of the relationships between mar-
ginal production and holding costs, firms subject to deterministically fluctuating demand and
increasing positive marginal production and holding costs may find production patterns that
result in inventory holding, and the corresponding holding costs result in higher levels of profit

than producing and selling all output in the same period with no holding costs.
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1.1.2 Economic Effects On Production and Inventory Holding Of

§263A

The basic argument in this chapter is that §263A increases present and future production
and inventory holding costs to the extent firms hold a given quantity of inventory. Because
the costs of production and holding have increased, firms will choose a different combination
of production and inventory holding than they chose prior to §263A. If §263A results in more
inefficient behavior than §471, the new combination of production and inventory, given the
new tax act, must be more expensive than the old combination of production and inventory
were under the old tax act, or else the new combination would have been chosen previously.
The increase in production and holding costs also appears to decrease total production and
holding, but the direction of the change in inventory and production each year is ambiguous,
given that production and inventory holding one period is a substitute for production in a
future period. This ambiguity is explained later in this chapter.

Section 471 requires that some, but not all, input costs be capitalized in inventory for
tax purposes. Section 263A increases the number of costs that must be capitalized. Capi-
talizing a particular cost in inventory defers that deduction for tax purposes and increases the
after-tax cost of that input. Increasing the after-tax cost of some, but not all, inputs causes
firms to substitute one input for another in an attempt to reduce the after-tax cost of pro-
duction and inventory holding. For example, firms have the choice of producing high-quality
outputs with a small amount of advertising, or producing lower-quality outputs with more
advertising. Firms choose the optimal amount of advertising and quality based on the eco-
nomic benefits and costs of each. Quality control was not capitalized under §471, but is
capitalized under §263A. Advertising was neither capitalized under §471 nor under §263A.
Capitalizing the cost of quality control under §263A increases the after-tax cost of this input
relative to advertising, causing firms to shift some resources from quality control to advertis-

ing. If §263A results in more inefficient behavior than §471, this shift in resources is inefficient
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because the tax code induces firms to use inputs in combinations they would not have oth-
erwise used. Any new input combination must be more expensive or else the profit maxi-
mizing firms would have used this combination previously. Chapter 1.2 explains how various
categories of input costs are accounted for under §471 and §263A. See chapter 1.3.3 and 4 for
more discussion of efficiency.

The decrease in the effective tax rate on the deduction for some inputs increases the
overall after-tax cost of these items and is inefficient because total production and holding
costs are increased. The increase in production and holding costs results in an increase in
price and a decrease in quantity demanded over the life of the firm. It is not clear, however,
that both production and inventory holding decrease each period when the effective tax rate
on the deduction for each decreases. For instance, if production cost increases each of two
periods because of a change in the tax code, production each period declines because of the
cost increases. If the production cost increases more in the present than in the future, firms
shift some of the remaining production from the present to the future, resulting in an even
greater decline in production in the present and, as a result, lower levels of inventory in the
present. Although total production over the life of the firm decreases, the effect on future
production is ambiguous because there are two offsetting effects. Future production decreases
because production cost increases, but increases because future production is relatively less
expensive than present production. The following paragraph demonstrates that an increase
in holding cost is equivalent to an increase in future production cost and decreases or reverses
the shift of production from period one to period two and decreases or reverses the reduction
in inventory held.

For example, assume that a firm expects to sell fifty units in period one and sixty units
in period two. If the period one marginal production cost of unit fifty is $20, holding cost is
$6 per unit held, and the period two marginal production cost of unit sixty is $30, it is rational
for the firm to hold some inventory to avoid some of the increasing marginal production cost.
After the imposition of §263A, if the period one marginal production cost of unit fifty in-

creases to $25, holding cost increases to $8 per unit held, and the period two marginal pro-
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duction cost of unit sixty increases to $31, it is rational for firms to hold less inventory and
shift some production from period one to period two to avoid the large cost increases in pe-
riod one. The decline in inventory and the shift in production from period one to period two
occurs because the increase in period one production cost is greater than the sum of the in-
creases in holding cost and period two production cost. This relationship shows that an in-
crease in holding cost has the same result as an increase in period two production cost.

Conversely, if production cost increases more in the future than in the present because
of a change in the tax code, firms shift some of the remaining production from the future to
the present, resuiting in an even greater decline in future production and, as a result, higher
levels of inventory. Although total production over the life of the firm decreases, the effect
on present production is ambiguous because there are two offsetting effects. Present pro-
duction decreases because production cost increases, but increases because present production
is relatively less expensive than future production. An increase in holding cost has the same
result as an increase in future production cost and increases the shift of production from the
future to the present and further increases the inventory.

In the preceding example, if the period one marginal production cost of unit fifty is $20,
holding cost is $6 per unit held, and the period two marginal production cost of unit sixty is
$30, it was rational for firms to hold some inventory to avoid some of the increasing marginal
production cost. After the imposition of §263A, if the period one marginal production cost
of unit fifty increases to $21, holding cost increases to $7 per unit held, and the period two
marginal production cost of unit sixty increases to $34, it is rational for firms to hold more
inventory and shift some production from period two to period one to avoid the large holding
cost and period two production cost increases. The increase in inventory and the shift in
production from period two to period one occurs because the increase in period one pro-
duction cost is less than the sum of the increases in holding cost and period two production
cost.

The preceding paragraphs demonstrated that production over the life of the firm will

decrease because of §263A, but the change in production each period is ambiguous because
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it is not clear whether costs increase more in the first or second period. The ambiguities exist
because production one period and the resulting inventory holding that year are substitutes
for production in the following period. Although the precise directions of the changes in
present and future production and inventory holding are ambiguous, it is clear that the results
depend upon the relative increases in production cost between the two periods and the in-
crease in holding cost. The mathematics of optimization of firm profit gives insight into the
changes in equilibium production, inventory holding, and input combinations caused by
changes in tax law.

The discussion in the previous chapters argues that §263A affects efficiency because
firms change input decisions and equilibrium because firms change output decisions. As a
result, both effects on firm behavior are studied in this research. The analyses in 1.3.3, 4.0,
and Appendix B show that uniform capitalization is less efficient than the prior law and
changes firm input and output decisions to less profitable levels that use more societal re-
sources to produce fewer goods than under the prior law. The analyses in 1.3.2, 5, and Ap-
pendix C predict that equilibrium production and inventory holding decrease and specifies the
circumstances in which decreases occur. A change in equilibrium is not necessarily evidence
that the firm or the economy is better off or worse off than under prior law. The efficiency

analysis 1s necessary to show that the economy is worse off.

1.2 Legislative History

A firm’s taxable income equals revenues earned minus all fixed and variable expenses
including cost of the goods sold, selling expenses, and administrative expenses. Cost of goods
sold is determined by adding beginning inventory to cost of goods purchased or produced and
subtracting ending inventory. Therefore, if the tax valuation of ending inventory increases,

cost of goods sold decreases, taxable income increases, and tax payments increase. As a result
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of these relationships, inventory rules in the tax code affect inventory carrying values, cost of
goods sold, taxable income, tax payments, and cash flows.

Full absorption costing required under §471 mandates that manufacturing firms include
both direct and indirect manufacturing and storage costs in inventory for tax purposes.* Sec-
tion 1.471 regulations do not apply to retail, wholesale, and service firms. Section
1.471-11(c)(2) classifies various indirect fixed and variable costs as (in accounting terms) cat-
egory 1 (pure manufacturing cost), category 2 (pure administrative and selling costs), and
category 3 (a mixture of manufacturing, finished goods storage, and administrative costs).
These regulations require that some fixed and variable category 1 costs be included in inven-
tory and deducted from taxable income when the finished goods are sold, rather than when
the costs are incurred. The remaining category 1 costs are expensed or inventoried according
to the way the cost is treated in the taxpayer’s financial accounting reports. Category 2 costs
are expensed in the current period. Category 3 costs are included or excluded from inventory
according to the way the cost is treated in the taxpayer’s financial accounting reports. Given
the option, taxpayers tend to expense category 1 and category 3 costs in the current period.

Uniform capitalization required under §263A was added by the Tax Reform Act of
1986. It extends to retailers and wholesalers [Committee on Finance, 1986], but not service
firms, the general rules of §471 that were previously applied only to manufacturers, and in-
creases the number of different manufacturing and storage costs that must be charged to in-

ventory.® Section 263A also requires a portion of mixed costs be charged to inventory instead

4 The terms production cost and holding cost are used in this research to include all the economic costs of
producing and holding goods respectively. Production cost includes all the costs to get a good produced
and to the ultimate consumer. The terms manufacturing cost and storage cost are used in this research
to specifically refer to definitions in §471 and §263A. The decrease in the effective tax rate on the de-
ductions for category 1 (manufacturing-cost) and category 3 (mixed-cost) inputs creates the increases in
production and holding output costs.

5 See table 1 [Seago, 1987] following the appendices to this dissertation for a list of these items. Note that
straight line depreciation is inventoried under both §471 and §263A. The excess of accelerated over
straight line depreciation is inventoried only under §263A, however. One can think of straight line de-
preciation and the excess of accelerated over straight line depreciation as two different cost categories.
The assignment of the excess of accelerated over straight line depreciation to inventory increases the
number, but not the magnitude, of different manufacturing and storage costs that must be assigned to in-
ventory. The same logic applies to idle capacity costs, interest [Richardson and Seago, 1989, Seago and
Richardson, 1989] and the excess of percentage depletion over cost depletion.
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of giving the taxpayer the option to expense or to capitalize. The §263A charges are in addi-
tion to the charges previously required under §471 [Seago, 1987] and therefore strictly increase
the carrying value of inventories for tax purposes. Section 1.263A Temporary Regulations
[May 24, 1987] also define costs by referring to §471. Increasing the number of costs capi-
talized and increasing the number of firms covered by the provisions increases compliance
costs because firms must gather information and hire people to perform the calculations. The
effect of compliance costs is not explicitly modeled in this research. Halperin [1979] models
the effect of compliance costs.

Increasing the number of industries covered by the capitalization rules decreases the ef-
fective tax rate on the deduction for production and holding costs for the new group of firms
firms covered by §263A and increases the after-tax cost of production and holding. Firms
may respond to this provision of §263A by shifting to service industries to escape the cap-
italization rules. Increasing the number of cost categories subject to the uniform capitaliza-
tion rules increases the number of cost categories that have a decreased effective tax rate on
the deduction for category 1 and category 3 items and an increased after-tax cost for these
same items.5 Firms may respond to this provision of §263A by substituting category 2 items
that are not covered by §263A such as advertising for category 1 and category 3 items that are
covered by §263A such as quality control. If §263A is more distorting than §471, the effect
of the shift of industries and the shift of inputs is that firms and the economy will incur higher
costs than were incurred under §471 (otherwise, the new industries and input c’ombinations
would have been chosen under §471).

In summary, §263A has two effects that increase the capitalization required. First,
§263A increases the number of firms covered by the capitalization provisions from manufac-

turers only to manufacturers, retailers, and wholesalers.” Service firms are excluded from

6

In particular, table 1 [Seago, 1987] following the appendices to this dissertation shows that raw materials
storage costs (category 1) and finished goods storage costs (category 3) were not required to be capitalized
under §471, but are required to be capitalized under §263A.

More precisely, §471 applies to manufacturing activities and §263A applies to manufacturing and resale
activities. Neither act applies to service activities. This project assumes that manufacturing firms are in-
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coverage under both §471 and §263A. Section 263A also increases the number of allocations
required for each manufacturing, retailing, and wholesaling firm. Section 263A encompasses
§471 and strictly extends the scope of the cost assignments required.

Uniform capitalization was effective for tax years starting after December 31, 1986 and
required that firms use the new rules both for beginning inventory the year the act became
effective and future inventory acquisitions. The beginning inventory was revalued as if the
§263A rules had been in effect in all prior periods and was considered to be an accounting
change initiated by the taxpayer under §481(a). The adjustment to beginning inventory in the
year of the change increased taxable income by the amount of the change in capitalization
times the amount of inventory. The actual increase in tax payments was usually spread over
a four year period [§1.263A-1T(e) and §481(a)]. The inventory adjustment had the one-time
effect of increasing the present value of future tax payments by the sum of one fourth of the
amount of the adjustment each year for four years times the present value of the marginal tax
rate in effect each year. This adjustment is equivalent to and is modeled in chapter 5 as a
single outflow that equals the present value of each of the four future additional tax payments.
This one-time increase in taxable income is referred to as a §481 adjustment. The economic

effect of the §481 adjustment is modeled in equation 5.1.7 and is analyzed in appendix C.1.

volved in manufacturing activities, and service firms are involved in service activities. It is possible, how-
ever, for manufacturing firms to undertake service activities, etc.
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1.3 Economic Analysis of the Law

1.3.1 Intuitive Analysis

Treasury II [The White House, p. 202] argued that §471 was deficient in several respects.
First, “appropriate” matching [Gunn, 1984] of income and expense is not achieved when income is
reported in one year and expense related to that income is reported in another year. Second, dis-
tortions in business decisions occur because of differential tax treatments. Third, inequities are
created when taxpayers in lower marginal tax brackets are crowded out of multi-period activities
by upper-bracket investors seeking tax deferral.?

Tax accountants attempt to defer costs and match them against income which is also deferred
until the goods are sold. This deferral of revenues and expenses results in both items being taxed
in the same tax period. It is difficult to determine exactly what is accomplished by good matching,
however. Matching appears to be important if it leads to a true economic cost measurement that
can be used to make profit maximizing decisions by the firm.* Profit maximizing behavior occurs
when firms produce as long as marginal revenue exceeds marginal cost.!® Marginal revenue is the
incremental revenue earned because of a particular decision and marginal cost is the incremental
cost incurred because of a particular decision (such as additional production, additional inventory

holding, additional sales, etc.) Profit maximizing behavior requires the explicit use of marginal cost

8 High and low-income taxpayers have the same opportunity for tax deferral. High-income taxpayers have
more incentive for deferral under a progressive tax system, however, because the marginal tax rate of
high-income taxpayers is higher than the marginal tax rate of low-income taxpayers. This makes deferrals
more valuable for high-income taxpayers. The crowd out argument is not an equity issue for lower in-
come taxpayers, but is a residual of the progressive tax system. For a similar argument involving high
income taxpayers that have identical tastes, see Rosen [1985, p.318].

9 Matching might also include some concept of equity. One could argue that it is not equitable for one
person to pay tax one period and another person to pay tax the following period on equivalent activities.
The two taxpayers pay different effective tax rates, so this can be thought of as an efficiency issue. Effi-
ciency is a less ambiguous argument because it resuits from profit maximizing behavior and does not de-
pend upon a definition of equity which may vary from person to person.

10 Marginal revenue is derived from the demand curve
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concepts instead of vague statements about good matching. In summary, an efficient tax leads firms
to make profit-maximizing decisions. Profit-maximizing decisions depend upon marginal costs, not
matched costs. Therefore, tax policy makers must be concerned about measuring marginal costs,
and not worry about matching of costs to revenues.

An efficient tax system does not require the measurement of costs that do not change (i.e.,
are not marginal) with respect to a certain decision for tax purposes. Therefore, if a cost (c) is not
marginal with respect to a certain decision such as additional inventory holding (I) (i.e., —g% =0),
additional inventory is not relevant to cost decisions because additional inventory does not change
cost.!! For example, Temporary Regulations §1.263A require that certain administrative expenses
be charged to manufacturing, and hence implicitly assume that these costs are marginal with respect
to production.!? While it is true that some administrative expenses are marginal with respect to
production, it is not obvious that all administrative expenses are marginal with respect to pro-
duction.’® The difference in language between matching and marginal cost is important from an
efficiency perspective because only marginal costs with respect to a given decision are relevant to
that decision. Profit maximizing decisions and economic efficiency occur only when marginal costs
are measured and used in making decisions.

Evans [1989] is in agreement with the general tone of Treasury II [The White House, p. 202]
and argues that §263A leads to improved efficiency because uniform capitalization moves the tax
system closer to the Haig-Simon [Stiglitz, 1986, p.420] definition of economic income. Haig-Simon
define income to be any increase in one’s net worth in real terms plus consumption during a period,

without regard to the source of the increase. This seems to imply that income from all different

11 That cost may be sunk and thus should be expensed in the current period.

12 This is in conflict with Fort Howard Paper Co. v. Commissioner (49 T.B. 275, 1967). Fort Howard implied
that incremental costs are the only costs that must be inventoried for tax purposes.

13 The uniform capitalization regulations illustrate the confusion in language between matching and marginal
cost. Section 1.263A-1T(b)(6) refers to costs that * ...directly benefit or are incurred by reason of ... pro-
duction”. “Incurred by reason of production” is consistent with the marginal cost concept. The phrase
“directly benefit” is difficult to interpret. For example, §1.263A requires idle capacity costs to be inven-
toried because they benefit future production. However, idle capacity is a sunk cost and sunk costs are
not relevant to future decisions. ldle capacity should not be inventoried under a marginal cost concept,
but is erroneously inventoried under the matching concept.
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types of outputs is treated the same for tax purposes and there are no distortions because of differ-
ential tax treatment.

There are numerous fundamental departures from an economic definition of income in the
United States tax system. The United States system is generally transactions-based; it recognizes
revenue or expense when a transaction occurs that establishes the amount of the revenue or expense
that has been earned or incurred, instead of recognizing revenue and expense when changes in value
occur [Shakow, 1986]. ‘

The current system also departs from an economic definition of income because all industries
are not taxed comparably.” Section 471 applies to manufacturers, while §263A applies to man-
ufacturers, wholesalers, and retailers. Neither section applies to service firms. For example, the cost
of holding inventories of goods increases under §263A, but the cost of work in process performed
by service firms is not increased.”® Firms may hold lower inventories of tangible goods relative to
inventories of service in process because of §263A. Holding lower inventories of goods appears to
be bad per se (i.e., a move away from efficiency), given that service companies were already given
preferential treatment because they were not covered under §471. The reduced level of goods in
inventory may be efficient if too much inventory was being held under the previous taxing scheme.

Sections 471 and 263A clearly have behavioral effects.!¢ It is unclear whether the tax code led
to more or less efficient behavior before or after the implementation of §263A. Given that (a) there
are numerous departures from the Haig-Simon definition of income in the tax code, and (b) there
are unequal treatments of industries, second-best analysis!? is necessary to show how uniform cap-

italization affects efficiency. This analysis is done in chapter 4 and appendix B.

14 Personal service corporations (such as accounting, consulting, engineering, legal, medical, etc.), or other
corporations with gross receipts of less than $5 million, are not required to use the accrual basis of ac-
counting under §446 and §448. The possible distortions caused by these exceptions are beyond the scope
of this research.

15 For example, accounting firms are not required to include in inventory the cost of an audit that has not
been completed, but rather may expense the cost in the period incurred. This results in part of the expense
of the audit being deducted in one period, while the revenue is taxed in a later period.

16 In addition, §263A does not apply to production in foreign countries. Therefore, firms may shift pro-
duction to other countries to escape the costs imposed by §263A. Domestic production is assumed in this
research.

17 First best analysis occurs when an unconstrained social optimum is achieved. Second best analysis is the
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1.3.2 Equilibrium Analysis

Equilibrium (stability) in price and quantity occurs in a competitive market with free entry
when price equals marginal and average cost. The equilibrium occurs because there are no potential
profits to induce entrants and no losses to drive out present competitors. As a result, supply and
demand determine price and quantity.

Partial equilibrium analysis allows one to focus on only one market and view it in isolation
as if it were independent of all other markets [Miller, 1982]. In this analysis, all markets except the
market(s) under study are held constant so that a restricted number of markets can be studied.'®

The general equilibrium model relaxes the assumption that markets are independent of each
other and examines all markets simultaneously. The general equilibrium framework is a sound
theoretical approach to public sector problems because it makes no assumption about feedback
effects. As a practical matter, it is difficult to model all markets and the interactions between the
markets; hence, partial equilibrium is often assumed in early work for analytic tractability. Subse-
quent research can examine a general equilibrium model and determine whether or not a change
or a failure in the market of interest has an impact and requires corrective action in other markets
as well [Tresch, 1981, p.14].

A partial equilibrium analysis is presented in chapter 5. This analysis mathematically exam-
ines changes in production and inventory holding when production and holding costs are increased
by changes in tax law. One would expect that present and future production and inventory holding
decrease when costs imposed by a tax act increase, but chapter 1.1.2 argues that, since present

production and holding is a substitute for future production, the result is ambiguous.

social optimum subject to policy or other constraints such as a desired income distribution [Tresch, 1981,
p. 3-6].

18 Partial equilibrium analysis implicitly assumes that feedback affects do not exist. For example, if taxes
in market A are changed, market B is affected to the extent A and B are substitute or complementary
goods. The effect on market B in turn feeds back to market A. Partial equilibrium analysis assumes that
the feedback effect from A to B to A does not exist. When the feedback is small, there is no grave con-
sequence to using partial equilibrium instead of general equilibrium analysis.
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Equilibrium analysis studies changes in economic behavior. No judgement is made con-

cerning whether any change is good or bad for the firm or the economy.

1.3.3 Efficiency Analysis

Efficiency analysis goes beyond mere descriptions of equilibrium conditions and investigates
whether one tax system is more efficient than an alternate tax system. A tax is defined as inefficient
if it distorts unconstrained utility-maximizing or profit-maximizing decisions [Diamond and
McFadden, 1974]. Inefficiency is bad for businesses because it reduces profitability. Inefficiency
is bad for society because resources are wasted. The motivation of businesses to increase profits
leads to improvements in society by minimizing the quantity of resources used.

Production of fewer goods may make the firm and society worse off. If two outputs are taxed
at different effective rates under a new, inefficient tax act, producers and consumers will allocate
resources to a different, less profitable combination of outputs than they chose before the act.” This
may cause allocative inefficiency [Halperin and Srinidhi, 1987]. See chapter 4.0 and appendix A for
more discussion of allocative efficiency.

Additionally, fewer goods may be produced because of a decrease in the effective tax de-
duction on some, but not all, productive inputs. If one input has a lower effective deduction under
a new, more inefficient tax act than it had previously, producers will choose different, higher-cost
input factors than they chose before the act.?® This may cause productive inefficiency. The in-
creased cost caused by productive inefficiency may cause lower production. See chapter 4.0 and

appendix A for more discussion of productive efficiency.

19 If §263A is more distorting than §471, the new combination of outputs must be less profitable than the
previous combination or it would have been chosen previously by a profit-maximizing firm.

20 A profit-maximizing firm chooses the combination of production factors that has the the lowest after-tax

cost. If a new, more inefficient tax policy causes a different combination of factors to be chosen, that
combination must be higher cost or presumably that combination would have been chosen previously.
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Whether a tax system leads to increased or decreased productive efficiency depends in large
part upon what costs should be measured for tax purposes. See chapter 1.3.1 for more discussion
of this issue. If producer and consumer choices are not efficient before a tax act, a change in
equilibrium is not necessarily inefficient. For instance, if firms are producing an inefficient quantity
of a particular output before the tax act, a decrease in production may be desirable because it is
efficient.

In principle, taxes can be levied that are efficient because they are independent of the tax-
payer’s behavior [Rosen, 1985, p. 277-81]. These taxes are efficient because they do not distort
taxpayer choices. That is, the same amount of tax must be paid without regard to the taxpayer’s
future input and output decisions. An efficient tax may not be practical or equitable, however.
Efficiency in taxes may be sacrificed for the sake of equity. Social welfare is strictly improved ac-
cording to the Pareto optimality criterion, when the efficiency of a tax subject to an income dis-
tribution requirement is strictly improved until no one player in the market can be made better off
by a change in the tax policy without making another player worse off. This means that im-
provements in efficiency unambiguously improve societal welfare as long as the tax has no equity
gains or losses. Any further changes would have a distributional impact and could reduce social
welfare. Efficient taxes are examined in more detail in chapter 4.0.

Section 263A may have efficiency implications because the §263A allocations increase after-
tax category 1 (manufacturing) and category 3 (a mixture of production and administrative) costs
by deferring the tax deduction for these items. Because §263A does not apply to category 2 (pure
selling and administration), the after-tax costs of these items has not changed. Clearly, the after-tax
costs of category 1 and category 3 inputs have increased relative to category 2 inputs, and one could
expect to see firms substitute items in category 2 for items in categories 1 and 3. As a result of the
tax constraint, the firm may choose a different combination of inputs that is more costly than the
original combination of inputs and therefore is inefficient. For example, quality control is a cate-

gory 1 item and is capitalized into inventory cost for tax purposes, while advertising is a category

21 See chapter 1.2 for a definition of category 1,2, and 3 costs
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2 item and is not capitalized into inventory cost for tax purposes (see Table 1 at the end of this
dissertation). Capitalizing the cost of quality control under §263A increases the after-tax cost of this
input relative to advertising, causing firms to shift some resources from quality control to advertis-
ing. If §263A results in more inefficient behavior than §471, this shift in resources is more costly
because the tax code induces firms to use inputs in combinations that they would not otherwise
have used. The new input combination must be more expensive or else the profit maximizing firms
would have chosen this combination previously.

Section 263A may also have efficiency implications because service activities are not subject
to §471 and §263A capitalization rules. An accrual basis taxpayer subject to §263A normally capi-
talizes production costs and defers the deduction for these costs until the good is sold. For example,
if an accounting firm were subject to the rules of §471 and §263A, it would be required to capitalize
the costs of an audit, and charge these costs to expense when the audit is complete. Because ac-
counting firms are service concerns and not subject to the rules of §471 and §263A, the audit costs
are not capitalized, but are charged to expense and deducted in the period incurred. By comparison,
if manufacturing firms hold inventory, direct and allocated manufacturing costs are capitalized for
tax purposes, thereby increasing the after-tax cost of manufacturing activities relative to service ac-
tivities. Manufacturing firms were at a tax-cost disadvantage under §471 compared to service firms,
and §263A makes the disparity even more pronounced. One could argue that manufacturing firms
may undertake service activities because of the tax rules, resulting in a different combination of
outputs that is less profitable than the original unconstrained combination of outputs. The firm is
worse off because it chooses a less profitable combination of outputs. Society is worse off because
the choice of goods to consume is distorted away from the optimum by the tax barrier.

Assuming they hold inventory, retail and wholesale firms are also at a tax-cost disadvantage
when compared to service firms because they are now covered by §263A capitalization rules. As a
result, retailers and wholesalers may also undertake service activities because service firms have a
strictly advantageous treatment under the capitalization rules. A mathematical model will be con-

structed in 4.2 to facilitate a more complete analysis of the problem.
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2.0 LITERATURE REVIEW

The literature reviewed in this chapter guides this research in several areas. Seago [1987] gives
the legal background of the problem, shows that §263A strictly encompasses §471, and suggests al-
location rules that are acceptable under §1.263A. Seago [1987] is discussed in chapter 2.1. Evans
[1989] links legal and economic analysis of uniform capitalization. Evans [1989] is discussed in
chapter 2.2. Accounting research in efficient cost allocations, productive efficiency, and allocative
efficiency is discussed in chapter 2.3. Halperin [1979] links efficiency analysis to tax accounting
problems for inventory. This type of analysis is applied to develop the decision model used in
chapter 4.0. Kaplan and Thompson [1971], Kaplan and Welam [1974], and Zimmerman [1979]
suggests efficient cost allocation techniques. Economics research in tax issues [Gravelle and

Kotlikoff, 1989] is contrasted to accounting research in tax issues and is discussed in chapter 2.4.

2.1 The Legal Problem

Seago [1987] reviews the uniform capitalization rules and includes a listing of the costs that

must be allocated under §471 and §263A and a description of how the allocations are performed.
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Section 263A and §1.263A-1T set forth rules for charging costs to manufacturing (i.e. inventory)

as follows [Garrett, 1987 and Roth, 1988]:

1.

Classify costs as pure manufacturing (category 1), purely selling and administrative (category
2),2 or a mixture of manufacturing, selling, and administrative activities (category 3).2
Allocate mixed costs to manufacturing, sales, and administration. Mixed costs are allocated
to particular activities or functions on the basis of a factor or relationship that reasonably re-
lates the incurring of the service costs to the benefits received by the activity.
Allocate total manufacturing costs (including pure manufacturing costs and mixed costs allo-
cated to manufacturing) to inventory and cost of goods sold. Total manufacturing cost is
allocated proportionally between the number of goods sold and the number of goods retained
in ending inventory. If no inventory is retained, there is obviously no capitalization required.
Seago [1987, p.1165] shows one (of many) simplified formulas [Guarascio and
O’Connor, 1989] that may be used to allocate mixed costs to manufacturing [Temp. Reg.

§1.263A-1(b)(5)(ii)] (the variable names have been changed to more easily reflect the costs

described):
PR
AC}---MSJ-X%—=MS,»X® 2.1.1
Where:
AC, = The part of a particular mixed cost j that is allocated to manufacturing

and then to inventory.
MS; = A particular mixed cost j (category 3) that will be partially allocated to
manufacturing and then to inventory.

PR = Total pure manufacturing cost (category 1).

2 Section 263(A) clearly defines these costs as executive, financial (not managerial) accounting, legal, and

marketing and require that “no substantial part...directly benefit a particular production...activity.”

B Category 1 and the portion of category 3 costs allocated to manufacturing are inventoried and charged

to expense when the goods are sold. Category 2 and the portion of category 3 costs allocated to selling
and administrative expense are charged to expense in the period the costs are incurred.
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TC Total costs other than mixed costs and interest.

A constant ratio = The ratio represents the proportion of mixed

®
I

PR
TC’
costs that are allocated to inventory.

Equation 2.1.1 shows that each particular type of mixed cost can be allocated to manufac-
turing and then inventory in a ratio that is fixed across all categories of mixed cost. The effects on
efficiency and equilibrium of the simplified method [Joint Committee on Taxation, 1986] will be
examined in chapters 4.0 and 5.0 and appendices B and C.

Seago [1987, p.1165] argues that the simplified method is biased toward allocating more than
true manufacturing costs to inventory, especially for small business. The overvaluation of inventory
occurs because an assumption underlying the simplified method (Equation 2.1.1) is that the pro-
portion of manufacturing costs in mixed items is the same as the same proportion of manufacturing
costs are in total costs (excluding mixed items). The scale of small business is such that employees
perform multiple job functions, forcing virtually all non-manufacturing costs to be treated as mixed
items (MS; in 2.1.1 above). These multiple job functions suggest that PR nearly equals 7C and
therefore virtually all mixed costs will be charged to inventory under the simplified method.
Charging such a high proportion of mixed costs to manufacturing results in an overstatement of
inventory and taxable income because virtually all costs that are a mixture of manufacturing, selling,
and administrative activities are assumed to be manufacturing costs. Firms can choose to use more
sophisticated allocation methods, but at the cost of increased compliance effort.

The above arguments imply that arbitrary allocations® that depart from marginal costs do
not achieve good matching and distort decisions. The big firm/small firm difference is not directly
addressed, but the discussion centers on what happens to firms as more costs are allocated to

manufacturing.

2 The term arbitrary allocation is used in this research to mean a cost allocation that does not result in
marginal costs being assigned to production. The cost allocation is not strictly arbitrary in that there is
some rationale behind the calculation (such as overhead being assigned to products on the basis of square
footage), but it is arbitrary in that marginal costs are not assigned.
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2.2 Economic Analysis of the Legal Problem

Evans [1989] applied economic analysis to §263A and asserts that uniform capitalization is
an improvement in the horizontal equity of the tax code because the uniform capitalization system
moves toward the Haig-Simon economic definition of income. Haig-Simon define income as the
money value of the net increase to an individual’s power to consume during a period [Rosen, 1988,
p.348]. Under the Haig-Simon definition, all income is taxed when value increases, not when a
transaction occurs. It was asserted in 1.3.1 that horizontal equity issues of this type are really effi-
ciency issues. One could argue that it is not equitable for one person to pay tax one period and
another person to pay tax the following period on equivalent activities. The two taxpayers pay
different effective tax rates, however, so the equity issue can be addressed within the context of ef-
ficiency. Efficiency is less ambiguous because it results from profit maximizing behavior and does
not depend upon a definition of equity, which may vary from person to person. Evans [1989, fn.9]
implicitly asserts that uniform capitalization is an improvement in the tax code because it moves
toward the Haig-Simon economic definition of income as the criterion for efficiency. Evans did
not specify whether he was referring to productive or allocative efficiency, but used the Haig-Simon
criterion which seems to imply that income from all different types of outputs is treated the same
for tax purposes and there are no distortions because of differential tax treatment. If this is the case,
he was asserting that §263A causes an improvement in the combination of outputs chosen. This
is an allocative efficiency issue.

When the Haig-Simon definition for taxable income is followed, economic costs for all op-
portunities are measured, and the resulting behavior is efficient behavior because there are no dif-
ferential tax treatments of outputs. Applying the Haig-Simon criterion to taxable income results
in unconstrained profit-maximizing decisions. In the Evans model of long run competitive equi-
librium, inventory is sold at a price that equals total production cost. According to Evans, inven-

tory must be “worth” the current selling price and should be valued for tax purposes at selling
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price.® Selling price equals total production cost (including production, selling, administration, and
interest) according to Evans. Evans concludes by arguing that various provisions of §263A lead to
an inventory valuation that approximates full cost of production, sales, and administration. This
valuation results in a better measurement of Haig-Simon income.

The problem with the Evans analysis is that he does not distinguish between productive and
allocative efficiency. The Haig-Simon model of income seems to address the issue of allocative ef-
ficiency of outputs. Evans frames his arguments in the context of inputs, which are measured by
productive efficiency.

The Evans analysis can be improved in at least three ways. First, §263A can be modeled to
see if the intuitive Evans analysis holds analytically. Second, a more explicit reference to economics
theory will show whether §263A has allocative or productive efficiency implications. Third, the
economic rationale for holding inventories can be included to see if the economic rationale changes
the underlying arguments.

Firms in a long-run competitive market can sell all the goods they wish at the exogeneously
given market price. Presumably firms would prefer to sell than to hold inventory. See chapter 1.1.1
for discussion about why firms hold inventory. Evans also asserts that in long-run competitive
equilibrium, price is exactly equal to the total economic cost of production, including selling and
administrative items. The more precise statement is that, in long-run competitive equilibrium (i.e.,
there has been entry and exit), price is bid down until it exactly equals both long-run marginal cost
and minimum long-run average cost. But, to which decisions are these marginal and average costs
marginal and average? For instance, materials cost is marginal with respect to producing a unit,
but a sales commission is marginal with respect to selling a unit. This research improves upon the
Evans analysis (1) by analytically modeling the effects of §263A, (2) by performing theoretically
sound allocative and productive efficiency analysis, (3) by explicitly including an economic rationale

for holding inventory, and (4) by considering the effect of more precise definitions of marginal costs.

25 Evans is not correct in this analysis. The fact that firms hold inventory indicates that the inventory must
be more valuable in the future than it is in the current period. See chapter 1.1.1 for analysis of why firms
hold inventory.
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Uniform capitalization is at best a cost-based system and cannot capture subtle economic
nuances. For instance, §263A assigns idle capacity cost to inventory [§1.263A-1T(b)(2)(vii)]. Idle
capacity has an opportunity cost of zero. Assigning idle capacity cost to inventory, therefore, results
in an overstatement of cost. As the result, uniform capitalization inherently does not fully meet the
Haig-Simon criterion because it is an expired cost-based system, rather than an opportunity cost-
based system. Even if the Evans model more closely approaches an economic definition of income,
it is not clear that a system with remaining substantial departures from economic income results in
more efficiency than the prior model. The efficiency model in chapter 4.0 will facilitate this analysis.

In spite of these criticisms, the basic premise that uniform capitalization leads to a more effi-

cient tax system is interesting and worthy of further analysis.

2.3 Accounting and Tax Research in Cost Allocations

With the exception of Robert Halperin, accounting researchers have done little analysis of
equilibrium and efficiency effects of changes in tax policy. Cohen and Halperin [1980] compute
optimal inventory ordering strategy by constructing a three-period, deterministic, profit maximizing
model that captures the trade-offs between production cost, holding cost, and LIFO inventory layer
liquidation cost using a linear programming example. Unfortunately, linear programming does not
allow for endogeneous input substitutions and the resulting efficiency effects. The model presented
in this research allows for input substitutions, and shows the general direction of changes in pro-
duction and inventory holding when taxes change. Both models take the LIFO/FIFO choice as
given.

Halperin [1979] analytically studies LIFO inventory and shows that, under certain conditions,
the imposition of tax leads to inefficient input and output combinations (including tax compliance
activities that he considers to be outputs) as defined by Pareto optimality. Specifically, he demon-

strates that using LIFO for tax purposes causes maintenance of excess year-end inventory to be
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profitable. This is inefficient because the economy would be better off if the firm used its resources
to produce goods instead of using resources to hold excess inventory. Halperin suggests alternative
tax treatments that could achieve the same policy objectives without the inefficiencies of LIFO.
This suggests that there may be uniform capitalization schemes that achieve stated policy objectives
with reduced efficiency losses.

Management accounting has a rich tradition of research in cost allocations that may be rele-
vant to the problem of tax allocations. Kaplan and Thompson [1971] and Kaplan and Welam
[1974] use linear and non-linear approaches to the analysis of allocation techniques that do not
distort managerial behavior. In principle, allocations of historical cost that approximate the mar-
ginal revenue product of scarce resources are efficient. This same principle may also hold for tax
allocations. Appendix A shows that firms produce as long as the marginal revenue product of
production is greater than or equal to the marginal cost of production. Therefore, the relevant costs
appear to be marginal production costs (net of tax).

Zimmerman [1979] asserts that allocations of costs for managerial accounting purposes under
certain conditions can serve to increase firm profits and firm value because variable costing leads
to over-utilization of scarce resources. The logic of Zimmerman’s argument is that profit-
maximizing firms should produce as long as marginal revenue is greater than or equal to marginal
cost, but true marginal cost is expensive to observe and measure. To the extent that cost allocations
proxy for true marginal cost, cost allocations can be the second best solution for internal firm re-
source allocations, given the the expense of observing true marginal cost. The Zimmerman con-
clusion suggests that only true marginal costs should be assigned to inventory for income tax
purposes.

In short, the managerial accounting ﬁtgrature on cost allocations is valuable because it lays

the foundation for efficient allocation techniques that do not distort managerial decisions.
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2.4 Analytic Modeling of Tax Issues in the Economics

Literature

There is substantial economics literature concerning the efficiency of various tax issues
[Slemrod, 1990]. The research, however, tends to view taxes in general and not model specific
provisions of the tax code. In addition, the economics literature tends to assume specific functional
forms for production technology, consumer utility, and social welfare and parameters for these
functions. Simulations before and after a particular tax are run and efficiency measures are com-
puted [Goulder and Thalmann, 1990, Gravelle, 1989 and Gravelle and Kotlikoff, 1989]. For other
examples of this type of research, see Auerbach [1989], Ballard [1988], Ballard, Shoven, and Whalley
[1985], Browning [1987], Chamley [1985a and 1985b], Clarete and Whalley [1987], Clotfelter [1983],
Judd [1987a and 1987b], Kay and Keen [1988], Myles [1987], Pines, Sadka, and Sheshinski [1985]
and Svensson and Weibull [1987). This dissertation contributes to the literature by modeling a
specific provision of the tax code while making no non-mathematical assumptions about the pro-

duction technology.
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3.0 RESEARCH QUESTIONS,
PROPOSITIONS, AND METHODOLOGY

3.1 Research Questions

The discussion so far has suggested that uniform capitalization may have efficiency and

equilibrium implications. With this in mind, the research questions of interest are:

1. What are the behavioral effects of uniform capitalization on productive and allocative effi-

ciency?

2. What are the behavioral effects of uniform capitalization on inventory holding and pro-

duction?
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3.2 Research Propositions

The preceding research questions suggest the following propositions that are proven in this

research:

Pl Uniform capitalization leads to productive inefficiency (i.e., use of inputs that are not

unconstrained cost minimizing).

Chapter 1.1.2 demonstrates that §263A increases the number of cost categories that must be
capitalized for tax purposes, and increases the after-tax cost of these inputs. Increasing the after-tax
cost of some, but not all, inputs causes firms to substitute one input for another in an attempt to
reduce the after-tax cost of production and inventory holding. The shift in resources is productively
inefficient because the tax code induces firms to use inputs in combinations that they would not
have otherwise used. This new input combination results in higher production costs.

This proposition is proven analytically by constructing a profit maximizing model of a firm
subject to uniform capitalization. Cost minimizing firms use input combinations for which the
ratio of the marginal products of the two inputs (i.e., the marginal rate of technical substitution
between the two inputs) equals the price ratio of the two inputs. This relationship is also true for
any firm in any industry that uses the same inputs. Uniform capitalization requires cost allocations
that create additional marginal rates of technical substitution for inputs that are not identical across
firms and across industries. The conclusion is that uniform capitalization leads to productive inef-

ficiency. See chapter 4.0 and appendix A for a more complete development of this theory.

26 Empirical research states a null hypothesis that can be statistically rejected with a certain probability be-
cause the researcher is sampling from a population that may (or may not) be representative of the general
population. If the null is rejected, the alternative hypothesis is not accepted, but the rejection of the null
gives some evidence for the alternative. In this case, the propositions are mathematically proven, given
the assumptions of the model instead of mounting statistical evidence.
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P2 Uniform capitalization does not lead to allocative inefficiency (i.e., production of out-

puts that are not unconstrained profit maximizing).

Chapter 1.3.3 shows that, if two outputs are taxed at different effective rates under an ineffi-
cient tax act, producers and consumers will allocate resources to a different, less profitable combi-
nation of outputs than they would have chosen before the tax act. The argument is that §263A
may have allocative efficiency implications because service firms are not subject to sections 471 and
263A capitalization rules and therefore service firms have a cost advantage when compared to
manufacturing and retailing firms. As a result, some manufacturing and retailing firms may
undertake service activities because of the tax rules, resulting in a different combination of outputs
that is less profitable than the original unconstrained combination of outputs. This loss of profit-
ability is the result of allocative inefficiency. Section 263A, however, is a tax on inputs, not a tax
on outputs. Therefore, §263A does not lead to allocative inefficiency. It is true that firms choose
a different combination of outputs than they chose before §263A, but the combination is
allocatively efficient, given the productive inefficiencies.

This proposition is proven analytically by constructing a profit-maximizing model of a firm
subject to uniform capitalization. Profit maximizing firms produce output combinations such that
the ratio of the marginal costs of the two outputs (i.e., the marginal rate of product transformation
between the two outputs) equals the price ratio of the two outputs. This relationship is true for
any firm in any industry that produces the same outputs. If uniform capitalization creates addi-
tional marginal rates of product transformation that are not the same as the marginal rate of sub-
stitution for consumers, then one can show that uniform capitalization leads to allocative

inefficiency. See chapter 4.0 and appendix A for a more complete development of this theory.

P;: Uniform capitalization leads to a decrease in the equilibrium quantity of inventory held.

Chapter 1.1.2 argues that §263A increases holding costs. The increase in holding costs results

in fewer units being held. This proposition is proven analytically by constructing a profit maxi-
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mizing model of a firm subject to uniform capitalization. The change in inventory held in this

model is examined as uniform capitalization is imposed.

Pé: Uniform capitalization leads to a decrease in equilibrium output.

Chapter 1.1.2 argues that §263A increases production costs. The increase in production costs
should result in fewer units being produced. It is not clear, however, that both production and in-
ventory holding decrease each period when the effective tax rate on the deduction for each de-
creases. This ambiguity exists because production one period and the resulting inventory holding
that period are substitutes for production in the following period. Although the precise directions
of the changes in present and future production and inventory holding are ambiguous, it is clear that
the results depend upon the relative increases in production cost between the two periods and the
increase in holding cost.

This proposition is proven analytically by constructing a profit maximizing model of a firm
subject to uniform capitalization. The change in output in this model is examined as uniform

capitalization is imposed.

P;: The §481 adjustment has no impact on future inventory holding and production deci-

sions.

The mechanics of the §481 adjustment are described in chapter 1.2. In Chapter 5.3, it will
be shown that §263A retroactively applies the new capitalization rules to the existing stock of in-
ventory under §481. Equation 5.1.7 shows that the §481 adjustment appears to be a lump-sum tax
because it was levied retroactively on inventories held before the act was adopted and does not
appear to distort future production or inventory holding decisions. The inventory, however, will
eventually be sold and the higher carrying value for tax purposes might affect future decisions.

The proposition that the §481 adjustment is a lump-sum tax is proven analytically by con-

structing a profit maximizing model of a firm subject to uniform capitalization. The results show
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that changes in production and inventory holding are the same under a comprehensive and a cut-off
approach. Therefore, the catch-up provisions of §481 have no effect on future production and in-

ventory holding decisions. The comprehensive and cut-off approaches are discussed in chapter 5.3.

Ps: The impact of the §481 adjustment is no different if the taxpayer chooses LIFO as op-

posed to FIFO for tax accounting purposes.

Chapter 5.3 shows that §263A retroactively applies the new capitalization rules to the existing
stock of inventory under §481. The inventory subject to the catch-up adjustment will eventually
be sold. If the producer uses FIFO, the inventory including the §481 adjustment is assumed to be
sold and the cost deducted for tax purposes in the period §263A became effective. If the producer
uses LIFO, the inventory is assumed to be sold and the cost deducted for tax purposes in a later
period. The difference in the FIFO and the LIFO methods is the difference in the present value
of the tax deduction for the inventory held when uniform capitalization became effective. One
might think that taxpayer behavior is different under the alternate systems because the present value
of the tax deduction for the §481 adjustment is larger under FIFO than under LIFO. Because the
§481 adjustment is based on past decisions and is a lump-sum tax, the LIFO or FIFO choice has
no impact on the production and holding decisions.

This proposition is proven analytically by constructing a profit maximizing model of a firm
subject to uniform capitalization. Since changes in production and inventory holding resulting from
the §481 catch-up adjustment are the same under the LIFO and FIFO cost flow assumptions, the

LIFO vs. FIFO decision has no impact on future production and inventory holding decisions.
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3.3 Methodology

The research question determines the appropriate research methodology. The first research
question involves studying whether the behavioral effects caused by §263A are efficient or ineffi-
cient. A strictly intuitive analysis of the efficiency effects of §263A might be appropriate, but a
mathematical process allows the exploitation of well-known efficiency criteria from the economics
literature [Halperin, 1991]. Empirics are not appropriate at this point because analytical inquiry is
necessary to provide an understanding of the sources of efficiency or inefficiency. After the sources
of efficiency or inefficiency are understood, they can be measured, and the results of the present
research used to develop empirically testable hypotheses about the sources of efficiency or ineffi-
ciency. The empirics can give magnitudes of the efficiency or inefficiency if magnitudes are of in-
terest.

The second research question involves studying the behavioral effects on production and in-
ventory holding caused by uniform capitalization. A strictly intuitive analysis of the effects might
be appropriate in considering the theoretical implications of §263A, but a mathematical process al-
lows the use of tools that are well known in the economics literature. In the process of solving
equations, the mathematics forces consideration of nuances that might otherwise be ignored. After
the mathematical equations are derived, intuition must follow. The analytics allow one to predict
changes in behavior from §263A and suggest policy implications. Empirics are not appropriate at
this point because the theory is evolving and there is little evidence of what is appropriate to ex-
amine until after the analytics are performed. After the mathematical analysis is complete, the re-
sults may be used to develop empirically testable hypotheses concerning the directions of changes
in production and inventory holding. The empirics also will give magnitudes of the changes if
magnitudes are of interest. For examples of empirical research in tax issues (and some methodology
papers), see Ayers [1987], Bathke [1985], Binder [1985], Courtenay, Crum, and Keller, Downs and
Hendershott [1987], Eckel and Vermaelen [1988], Foster [1980], Halperin and Lanen [1987],
Leftwich [1981], Madeo and Pincus [1985], Nikolai and Elam [1979], Owens and Rogers [1985],
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Schipper and Thompson [1983], Schipper, Thompson, and Weil [1987], Schneider and Solomon
[1986], Schwert [1981], and Slemrod [1982].
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4.0 EFFICIENCY THEORY AND MODEL

Chapters 1.1.2 and 1.3.2 argue that equilibrium output and inventory holding decisions will
change because of the changes in capitalization rules. One might infer (correctly or incorrectly) that
changes in production and inventory are bad for the firm and society per se. Equilibrium analysis,
however, makes no normative statement about whether the firm and society at large are better off
or worse off because of uniform capitalization. Chapter 4.3 demonstrates that efficiency analysis
requires a comparison of efficiency before and after uniform capitalization to demonstrate that
§263A is better or worse than §471.

In this chapter, a positive micro-economic model of firm profit-maximizing input and output
decisions before and after uniform capitalization is developed and compared to known efficiency
conditions. This allows conclusions as to whether society is better off or worse off under §263A
than it was under §471. If there are no equity gains from uniform capitalization, and the efficiency
of the model is reduced by this tax, consumers will be worse off because prices will rise, output will
fall, and consumer surplus will decrease [Rosen, 1988, p300].

Pareto optimality is the usual criterion for public policy analysis and occurs when one person
cannot be made better off without making another person worse off [Tresch, 1981, p26-37]. Pareto
optimality holds in competitive markets when consumptive, productive, and allocative efficiency

conditions are simultaneously met independent of the underlying utility and welfare functions .
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Therefore, two societies could have different values concerning the allocation of resources, em-

ployment of labor, etc. and the efficiency conditions still hold.?

Consumptive, productive, and allocative efficiency are obtained when:#

Consumptive Efficiency MRS{ ,, = MRSE Y hhH 4.0.1
Productive Efficiency MRTS¥ ;.= MRTS§ .. v L L 4.0.2
Allocative Efficiency MRS, » = MRPT,, » N AR 4.0.3
Where:
MRSS » = Marginal Rate of Substitution for person A between any outputs 2 and 4'. If a

MRTS¥ ,.

MRPT¥

consumer is maximizing utility, the MRS is the maximum rate that person A
can exchange product A for product #’, while maintaining the same utility (i.e.,
level of satisfaction) [Rosen, 1985, p. 587].

Marginal Rate of Technical Substitution for firm M between any inputs L and
L' for all (V) L = i,j,k (in all combinations of i,j,k). 1i,j,k are defined to be
manufacturing costs, mixed costs, and selling and administrative costs respec-
tively in chapter 4.2. If the firm is minimizing cost, the MRTS is the maximum
rate that firm M can exchange the use of input L for the use of input L’ (in
producing output h), while maintaining the same output.

Marginal Rate of Product Transformation for firm M between any outputs A
and #’. If the firm is maximizing profit, the MRPT is the maximum rate that
firm M can exchange the output of product h for the output of product 4,
while maintaining the same cost.

If an economy is not Pareto optimal before or after §263A, one cannot necessarily prove that

the new tax law moved the economy closer or farther away from the Pareto optimal condition.

Diamond and Mirrlees [1971] show, however, that if there is an optimal distribution of income,

77 See appendix A for a more complete development of this theory.

2 Efficient allocation is an economic concept that occurs when efficient consumers and efficient producers
are willing to exchange product % for product #’ in the same ratio (see Equation 4.0.3). This leads con-
sumers to allocate resources to utility maximizing activities and producers to allocate resources to profit
maximizing activities. Cost allocation is an accounting concept that refers to the assignment of cost. This
dissertation shows that cost allocations required by the tax code may lead to ineflicient economic allo-

cation.
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increases in productive efficiency are desirable. It follows that decreases in productive efficiency are
undesirable under the same set of circumstances.

Although the Diamond and Mirrlees result strictly holds under restrictive conditions (includ-
ing the optimal distribution of income), one could heurnstically argue that the result holds in less
restrictive settings and assert that second best improvements in productive efficiency are potentially
Pareto improving. The logic of this argument is that improvements in productive efficiency allow
the firm to decrease the consumption of at least one input without harming the production of any
good. The decreased consumption of input(s) may allow the production of more outputs. Surely
at least one person is made better off by the decreased use of inputs and potential production of
more outputs without making anyone worse off. If this is the case, then improvements in pro-
ductive efficiency are Pareto improving [Tresch, 1981, p.31].

Based on the Diamond and Mirrlees result and its general heuristic interpretation, it is not
necessary to prove that a tax policy action results in a movement toward or away from Pareto op-
timality. Rather, it is only necessary to show that there is an increase or decrease in productive
efficiency and an effect on the Pareto optimal condition is assumed. Therefore, this dissertation will
show where increased inefficiencies occur because of uniform capitalization and suggests policy

actions that might decrease the inefficiencies.

4.1 The Input Model and Analysis

Economic modeling abstracts from total reality to study items of interest while making the
ceteris paribus assumption. In a defense of experimental economics, Plott [1982] argues that what
holds true in a simple special case also holds true in other more general cases; however, confounding
factors may obstruct the item of interest in the more general cases. It is desirable to first study the
simple special cases and draw inferences before enriching the mode] with all the real-world com-

plexities.
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Uniform capitalization is complex, and modeling all its provisions is difficult. To achieve
some understanding of the problem, abstraction allows the basic theoretical issues to be isolated
and addressed. This chapter develops a simple partial equilibrium micro-economic model of the
firm'’s input choices before and after uniform capitalization.

There are two equivalent methods of modeling firm inputs and outputs. A firm can choose
optimal inputs given a production technology. Combining the optimal inputs with the production
technology yields the optimal outputs. In the dual, but equivalent problem, a firm can choose the
optimal output combination for a given production technology. Combining the optimal outputs
with the production technology yields the optimal inputs [Silverberg, 1978, p.309].

A study of productive efficiency investigates distortions in inputs; therefore, costs must be
stated as a function of inputs. This study applies the basic Halperin [1979] idea of input costs to
the uniform capitalization problem to analyze whether §263A leads to less efficient behavior than
§471 alone and under what circumstances any inefficiencies occur. The results of the efficiency
analysis suggest tax accounting rules (i.e., allocation procedures) that mitigate the inefficiencies.

The dual, but equivalent, approach is used in chapter 5 to examine cost as a function of outputs.

4.2 Development of the Input Model

Assume that a profit-maximizing firm operates in perfectly competitive markets, the cost
functions can be differentiated, there is zero inflation, and accounting, tax, and economic costs are
identical except for the provisions of §471 and §263A.% Profit as a function of inputs can be stated

as follows [Silverberg, 1978, p.309]:3

¥ The implications of these assumptions will be examined in the limitations chapter.

3% Tax accountants implicitly assume that input costs can conveniently be divided into fixed and variable
components. These assumptions will be relaxed in future research.

EFFICIENCY THEORY AND MODEL 37



MaxTl = 3 Rl — f] = Swix[l == 3 Fu[l—1] 421
h=1 i=1 L=1

Where:

H
Ilgl R.hqh

> wixy
L=1

Firm profit

The firm’s tax rate [0 <t< 1].

Total revenue where R; is the selling price of the hth good and ¢, is the
quantity of the hth good sold.

Variable accounting and economic input costs when 1 = the number of
inputs that are possible to use in the production process, w is the unit
price of the variable cost of interest, and x is the quantity of the factor
used.

Fixed costs.

One could order all variable and fixed costs into manufacturing (i), mixed (j), and selling and

administrative (k) cost categories as defined in §471. When this ordering is done, the profit function

becomes:

Max Tl = ik,.q,.n —- lélw,x,-[l - ilw,-xj[l - z]—f_lwm[l —1

1 J K
- YF[1-g-YF[l-¢- XFE[l-1] 422
i=1 j=1 k=1
Where
!
S wixe = The variable accounting and economic costs of manufacturing, mixed
L=1 activities, and selling and administration when L = i,j,k respectively. w
is the unit price of the variable cost of interest and x is the quantity of
the factor used.
!
> FL = Fixed costs of manufacturing, mixed activities, and selling and adminis-
L=1 tration when L = i,j,k respectively.

An assumption underlying equation 4.2.2 is that the firm deducts all expenses in the period

they are incurred. Sections 471 and 263A force the firm to allocate some portion (8.) of fixed and
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variable costs to inventory (8.w.x; + 6.F,) for tax purposes. 8, is the proportion of fixed and
variable costs assigned to inventory and is between zero and one inclusive. Costs not allocated to
inventory are (1 — 0 )wrx, + (1 — 8.)F.. If a cost is not allocated, 8, equals zero. If the cost is fully
allocated, 6, equals one. If the cost is partially allocated, . is between zero and one. Allocating

cost to inventory causes the tax deduction to be deferred and discounted for the period of time (n)
Orwix + 0. F;
(I+n"
cost. The decrease in the effective tax deduction can be thought of as an increase in the effective

(7] WX + 6 LF L )
A+
The effective cost for tax purposes of an input consists of the cost allocated plus the cost not

the inventory remains on hand ( ), which lowers the effective tax deduction on this

wage rate of inputs for tax purposes (vi) where (vix, =

allocated and can be thought of as vix, + (1 — 6)wrxy + (1 — 6.)F.. If an input is required to be

fully allocated, the effective cost for tax purposes is vix, because 6, equals one. If the input is not

required to be allocated, the effective cost for tax purposes is wpx; + F; because 6, equals zero.
The firm’s problem is to pick gy, X;, X;, Xx, so that profits are maximized. Using the logic

previously developed, equation 4.2.2 is changed as follows:

X 1 J X
woa— X F—YF- Y
=1 i=1 j=1 k=1

k=

M~

H J
MaxTl = 3 Rigi— S wxi— 3w —
h=1 j=1

i=1 J

H 1 1 J J K
- t[;.lehqh - Zlvr'xi = X =0)wxi— Yvix;— S (1 —80)wx; — 3 vix]
= i= j=1 k=1

i=1 i j=1

— L= (1= 80w = (1= 6)Fi— T(1=6)F,— £ (1-0)F] 423
k= i= j=1 =

with the following identities:

Owx; + 0,F,
IS kst B M ol
ViX; (1 ¥ r)" 4.2.4
0,wx; + 6,F,
(1+n"

4.2.5

vjx; =

_ Ouwixi + O4F,

= = = 31
ViX, (Lt ry 0 If6,=0,
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subject to:

g, q, - .-

where:

!
ZWLXL
L=1

0.

I+

g8(a1, 9z - - -

y qa)—

y Qo) =

4.2.6

h(X], Xz, e e ey X1+ J+ K)= 0, 4.2.7

The variable accounting and economic costs of manufacturing (i), mixed
activities (j), and selling and administration (k) when L=i,j,k respec-
tively. w is the unit price of the variable cost of interest and x is the
quantity of the factor

Fixed cost of manufacturing (i), mixed activities (j), and selling and ad-
ministration (k) when L =1,k respectively.

The effective tax costs of manufacturing and mixed activities after the
imposition of uniform capitalization where L = i,j. v is different from
w because v’ includes w and allocated fixed manufacturing costs, both
discounted for the period of time held in inventory [Equations 4.2.4 and
4.2.5]. Tax law does not require that pure administration and selling
costs be allocated and thus the effective and nominal wage rate are equal
[Equation 4.2.6).

Portion of manufacturing, mixed activities, and pure selling and admin-

istration cost required to be allocated to inventory when L = i, j, and

k. If the cost is required to be allocated, 0<@,<1. Otherwise, 8, = 0.

No pure selling and administrative costs are allocated and deferred, so
=0.

The discounting factor (r) for the average period of time (n) inventory is
retained.

h(xi, X2, . . ., X1+ s+ x). The firm’s multi-product production function
expressed as a function of outputs [g(.)] and as a function of inputs [h(.)].
This function determines the quantity of each input that must be used
to produce a certain combination of outputs. For example, if only one
output is produced, g(.) is that output, and h(.) describes the inputs that
are used.

31 Under sections 471 and 263A, pure selling and administrative costs are not allocated to inventory and

v} disappears because 6, = 0.
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Line one of equation 4.2.3 is pre-tax revenue, variable and fixed manufacturing, mixed, and
pure administrative and selling expenses. Line two and the first term of line three show the tax
effect of revenue and variable expense where cost is, is not, or is partially allocated. As was previ-
ously discussed, each cost category has two terms to allow for allocation, no allocation, or partial
allocation. The last three terms of line three show the effects of allocation on fixed costs. If the
category is partially or fully allocated, part or all of the fixed cost is captured in vig;. If the category
is not allocated, the fixed cost is fully deducted in the period it is incurred.

8. is the portion of manufacturing, mixed activities, and pure selling and administration costs
required to be allocated to inventory when L = i, j, and k. If the cost is required to be allocated,
0<6.<1. Otherwise, §, = 0. Exhibit 4.2 that follows the next three paragraphs summarizes the
values 8, can take on under §471 and §263A assuming the firm is a manufacturer, a retailer, or a
service concern. In general, manufacturing costs (category 1) are fully charged to inventory under
§471, but §263A extended the number of manufacturing costs charged to inventory. As a result,
0;,=0or 1. There are two categories of manufacturing costs. The first category includes manu-
facturing costs defined under §471. The second category includes the additional manufacturing costs
defined under §263A.32 The subscript ia in the exhibit refers to category 1 manufacturing costs when
§471 and §263A agree on the definition. These costs are fully charged to inventory under §471 and
§263A, so 8,, = 1. The subscript iu refers to the additional category 1 manufacturing costs defined
under §263A. These costs are fully charged to inventory under §263A, but are not charged to in-
ventory under §471. As a result, ,, = 1 under §263A, but 8,, = 0 under §471. Retail and service
firms do not have manufacturing costs, so manufacturing costs are not applicable to retail and ser-
vice firms (6; = N/A).

The subscript k is used to designate category 2 pure selling and administrative costs. These
costs are not charged to inventory under §471 or §263A, so 8, =0 under §263A and §471. The
subscript j refers to category 3 mixed costs. These costs were not required (but may) be charged

to inventory under §471, and thus 6, =0 is assumed. This assumption seems realistic given that

32 See table 1 at the end of this dissertation for examples of manufacturing costs required to be assigned to
inventory under §263A that were not required to be assigned to inventory under §471.
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firms attempt to maximize the present value of tax deductions. A portion of mixed costs is required
1o be charged to inventory under §263A, and thus 0<8,<1.

Retail firms were not covered under §471, so 6 = 0 for retailers under §471. Retail firms are
covered under §263A, so 0<6<]1 for retailers under §263A. Service firms are not covered by §471

or §263A, so 8 = 0 or N/A for service firms.

Exhibit 4.2
Proportions (8) of Category 1,2, and 3 Costs
That Are Allocated For Manufacturing, Retail, and Service Firms

Under §471 and §263A

§471 §263A
Manufacturing Retailing Service Monufacturing Retailing Service

Category 1

$§471. | N/A N/A 1 N/A N/A

§2634, 0 N/A N/A 1 N/A N/A
Category 2, 0 0 0 0 0 0
Category 3, 0 0 0 0<8,<1 0<0,<1 0
Where:

Manufacturing costs that are charged to inventory under both §471 and
§263A. The subscript ia is used in appendix B to indicate these manu-
facturing costs.

Category 1 (§471.,)

Category 1 (§2634,) = Additional manufacturing costs that are charged to inventory under
§263A. These costs are charged to inventory under §263A, but were not
charged to inventory under §471. The subscript iu is used in appendix
B to indicate manufacturing costs that are charged to inventory under
§263A, but not under §471.
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Category 2 = Pure selling and administrative costs that are not charged to inventory
under either §471 and §263A. The subscript k is used in appendix B to
indicate these pure selling and administrative costs.

Category 3; =  Mixed costs that are not required to be charged to inventory under §471,
but that are required to be charged to inventory under §263A. The
subscript j is used in appendix B to indicate these mixed costs.

Manufacturing = Firms involved in manufacturing activities that are covered under §471
and §263A.

Retailing = Firms involved in retailing activities that are not covered under §471,
but are covered under §263A.

Service = Firms involved in service activities that are not covered under §471 or
§263A.

4.3 Method of Analysis of the Input Model

To assess the efficiency effects of §263A relative to §471, one must compare the efficiency of
each of the tax cost systems independently across firms within an industry and across industries.
Appendix B.3 compares firms within industries (manufacturing, retail, and service) and appendix
B.4 compares firms across industries. If §263A has all of the inefficiencies of §471 and adds more
inefficiencies, or the inefficiencies of §263A are larger than the corresponding inefficiencies of §471,
§263A is less efficient than §471 alone. Conversely, if §263A cures some of the inefficiencies of §471
while adding no more inefficiencies, or the inefficiencies of §263A are smaller than the correspond-
ing inefficiencies of §471, §263A is more efficient than §471 alone. The analysis will be done using
the criteria of equations 4.0.1 - 4.0.3. For example, the following contrived example is a compar-

ison of productive efficiency between manufacturers and retailers under §471 and §263A:
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§471 §263A

Retailers Manufacturers Retailers Manufacturers
Wi = L Wi = L
MRTS," j = Tj = wj wj - wj
W; _ L Wi wl(l - te)
MRTS, , = = W W T T w
W/ wil— 1) W wil— )
MRTS, ; = w  F Towe e T T ow

The above example shows that retailers and manufacturers have equal MRTS; ; under both
§471 and §263A. If the firm is minimizing cost, the MRTS; ; is the maximum rate that the firm
can exchange the use of input 1 for the use of input j (in producing output h), while maintaining
the same output. Any other combination would be more costly. By equation 4.0.2, retailers and
manufacturers have combinations of i and j that are productively efficient under both §471 and
§263A because MRTSR; = MRTS¥,; Retailers and manufacturers have equal MRTS; ; under
§471, but have a different MRTS, , under §263A. As a result, combinations of i and k are pro-
ductively efficient under §471, but are not productively efficient under §263A. In addition, retailers
and manufacturers do not have equal MRTS;, ; under either §471 or under §263A. As a result,
combinations of j and k are not productively efficient under §471 or §263A. Therefore §263A is less
efficient in this example than §471 because §263A maintains all the cases of efficiency of §471 [case
1], §263A creates distortions that did not exist under §471 [case 2], §263A does not cure any of the
distortions of §471 [case 3], and thus §263A induces firms to use higher than unconstrained eco-
nomic least cost production combinations. In short, resources are wasted because of the tax dis-
tortions.

The Diamond and Mirrlees [1971] result shows that productive inefficiencies move the econ-
omy away from the Pareto optimal point and therefore society is worse off unless there is some
equity gain. Even if there is an equity gain, policy makers need to understand the resulting effi-

ciency loss.
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The analysis suggested in this chapter is performed in appendix B. Appendix B.1 shows that
§471 and §263A lead to allocatively efficient behavior [proposition 2]. Appendices B.2 - B.4 show

that §471 and §263A lead to productively efficient behavior [proposition 1].

4.4 Validation of the Input Model

The most common definition of validity is: Are we measuring what we think we are measur-
ing [Kerlinger, 1986, p.416-418]? When physical properties or simple attributes are measured, va-
lidity is not troublesome because there is direct logical association between the object being
measured and the measuring instrument. Content validity asks: Is the substance of this measure
representative of the content of the theoretical property being measured? [Kerlinger, 1986,
p.416-418]. In this case, a model of variable and fixed input costs under §471 and §263A is devel-
oped. Well-known economics theory and techniques are then used to examine the changes in ef-
ficiency between the two code sections. Therefore, the validity of this project is not difficult to
establish.

Logically, there seem to be two general requirements for establishing the content validity of
a mathematical model of a tax act. First, the final model must be deductively consistent with ac-
cepted economic models and the tax act under consideration. Second, the model developed must
withstand sensitivity analysis and other logical tests. If both these requirements are met, validity
appears to be supported.

In the case of the input model of §471 and §263A, a well known single period profit-
maximizing model [equation 4.2.1] from the economics literature is used [Silverberg, 1990, p.251]
and the variable and fixed inputs are ordered into category 1, 2, and 3 costs to capture the provisions
of §471 and §263A [4.2.2]. The tax deductions are then discounted to reflect the holding of inven-
tory [4.2.3 - 4.2.7]. By deductive reasoning, if the beginning model is valid and the modeling of §471
and §263A are valid, the final model is valid.
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The final results computed are examined for reasonableness and for sensitivity to underlying
assumptions. The method of proof is heavily dependent upon the mathematical assumptions of
differentiability, but this research is more interested in the reasonable modeling of the tax code.
Sensitivity analysis is done on 4.2.3 - 4.2.7 by substituting reasonable values for 8. Exhibit 4.2
shows that cost is fully allocated [ = 1], partially allocated [0, =0.], or not allocated at all

[6. = 0]. From 4.2.3, assuming the particular cost is fully allocated, 8, = 1:

wixy + Fr

VLXL+(1—BL)WLXL+(1—0L)FL=VL.XL= (1+r)"

From 4.2.3 - 4.2.6, if the particular cost is not allocated, 8, = 0:

vixy + (1 - BL)WLXL + (1 -_ eL)FL =wrx; + FL.

These results show that the model reduces to an effective wage rate for tax purposes if the cost

is allocated, or the pure economic wage rate when the cost is not allocated.
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5.0 EQUILIBRIUM THEORY AND MODEL

It is argued in chapter 4.1 that a firm can choose the optimal inputs given a production
technology of outputs, or equivalently the firm can choose the optimal outputs given the pro-
duction of inputs. The model previously presented in this research examines changes in input
productive efficiency and models costs as functions of inputs. In this chapter, changes in equilib-
rium production and inventory holding are studied and costs are functions of output production
and inventory holding.

Recall the profit maximizing firm modeled in chapter 4.2. That firm operates in a perfectly
competitive market, cost functions are twice differentiable with respect to all choice variables and
parameters, there is zero inflation, and tax and economic costs are identical except for the provisions
of §471 and §263A.3 To justify holding inventory, assume that the firm faces positive and increasing
marginal production cost (with respect to quantity produced and inventory held) and holding cost
(with respect to inventory held) functions. After the models are developed, the changes in equi-
librium production and inventory holding decisions created by the imposition of uniform capital-

1zation are studied.

3 The implications of these assumptions are addressed in the limitations chapter.
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5.1 Development of the Multi-Period Output Model

Consider a multi-period world in which prices periodically increase deterministically. From
the arguments presented in 1.1.1, it is rational for firms to hold inventory. The amount of inventory
on hand when §263A was first anticipated is fixed by past decisions and cannot be changed at this
point (i.e., prior production and inventory holding are no longer choice variables). Firms are as-
sumed to have a finite life and thus there is no inventory at the end of the last period. To capture
the §481 adjustment in the first period, the effects of the LIFO/FIFO choice, and the final liqui-
dation of inventory, a two period model is used. The finite remaining life of any firm can arbitrarily
be divided into any number of time periods. Just two periods with an implicit prior period where
inventory is first accumulated are chosen for study in this research.*

A simple one period competitive firm can be modeled (after tax) as [Chiang, 1984, p.247):

IT =P[1 - t]q — alg)l - 4] 5.1.1
Where:
I = Firm profit
P, = The price of the good in period i [P; > 0].
q: = The quantity of the good produced and sold in period i [¢; > 0 ].
ci(q) = The firm’s production cost in period i which is a function of quantity
produced in that period [c(q) and dc{q)/dq; > O ]. c{q) will not
equal ¢, (4 +;) unless ¢; = ¢;,;. Production cost includes all costs

to acquire the good and get it to the ultimate consumer, including
manufacturing, marketing, and selling and administrative items.

t = The tax rate in period i [0 < < 1]. t may or may not equal ¢, ;.

3 One could argue that inventory is a function of production in this model. However, inventory is a function
of production if production uniquely determines inventory. In this model, total sales for the life of the firm
are exogeneously determined by market demand and production over the life of the firm equals sales.
Production in each of periods is determined by the trade-off of increasing marginal production costs and
increasing marginal holding costs. Therefore, inventory carried is a result of the mathematical relationship
between sales and production, rather than a function of production because if production goes up, sales
may also go up, leaving inventory unchanged.
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The one period model can be easily expanded into a two period model in which all goods

produced in the first period may not be sold:

IM=P~[l-0u]S—al@)l-a]+

1
1+r

[Po[1 = 1152 — ex(q2)[1 — &]] 5.1.2

Where in addition to the terms previously defined:

S = The quantity of the good sold in period i [S; > 0 ].
g = The quantity of the good produced in periodi|g; > 0].
cq) = The firm’s production cost in period i which is a function of quantity

. . dci(q)
produced in that period [¢(g)) and T >0

i,
i

r = The discount rate [0 < r < 1.

Logically, sales (S;) in the current period equal current period production (g¢,) plus beginning

inventory (/;_,)* minus ending inventory (I)), as follows:
Sl=qi+1,-_1—ll 5.1.3

Where in addition to the terms previously defined:

I; = Units of inventory held at the end of periodi[/; = 0].

If firms do not sell all of their production in a given period, inventory must be held. There
are costs of holding inventory including storage, theft, breakage, etc. By substitution, the two pe-
riod world can be expanded to explicitly include inventory and holding cost. There is no inventory
or holding cost in the second period of the two period model. The present value of two period

lifetime income is:

3 Beginning inventory for period i equals ending inventory for period i-1.
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I =P[1=t]g+ Lh-«— h]— al@)[1 —t]—mh)[1-4]+
T [P = 6](a + h] = @)1 - &T] 5.1.4

Where in addition to the terms previously defined [¢; and c(q;) are defined following 5.1.2]:

Oh(1;
hd(l) = Economic inventory holding cost [A(/;) and 6; ) >0}
Ii_x = Beginning inventory in units that comes from an implicit prior period.

The 0-k subscript indicates what period the inventory units came
from. If the firm is a FIFO taxpayer, k equals zero. This indicates
that the ending year 0 inventory came from year 0 production. If the
firm is a LIFO taxpayer, k equals some number greater than zero.
This indicates that the ending year 0 inventory came from production
in periods prior to year 0.

Because of the §471 and §263A inventory capitalization rules, only the proportion of goods
sold (to goods produced) times production and holding costs may be deducted for tax purposes in
the current year. The proportion sold equals one minus the proportion not sold. The proportion
of current production not sold each period equals ending inventory divided by current production

I . I NPT . L
( A ). If all costs are required to be capitalized, the cost retained in inventory is the proportion just
calculated times total cost including production, selling, and administrative items. Since generalized
cost functions are used, the cost can be of any specification, including fixed, variable, or cost to any

other power as long as the first and second order conditions are met. Algebraically, the after-tax

production cost* each period is:
1 i l iti
c{g)1 -1 - ra 1= cdg)[1 — 1]+ cq)[ T]

The after-tax holding cost each period is:

% Production cost is defined in this research to include all costs to produce and take a good to market, in-
cluding pure manufacturing, selling, and administrative items. This cost includes cost of goods sold, but
also includes selling and administrative items.
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Equation 5.1.5 implicitly assumes that all production and holding costs not sold must be as-
signed to inventory for tax purposes. Equation 5.1.6 includes a variable (0<®;<1) that measures
the proportion of cost that is required to be deferred under §471 and §263A. This proportion strictly
increased when §263A was added to the previously existing §471 [Seago, 1987]. When (%) is
multiplied by @, and the cost function, the result describes the proportion of cost retained in in-
ventory for tax purposes. The ®; converts the proportion of total cost (including production, sell-
ing, and administrative) to a proportion of tax cost. The portion of current production and holding
costs that are not deducted in the current period are retained in ending inventory and are included
in beginning inventory the next period. Thus, the after-tax production cost is given by

c{g)l1 = u[1- % 11 = c(g)[1 — t1+ cla)l —@;{"" ]

The after-tax holding cost is given by

@ 1,' @ Iiti
W)L = 4[1 = 2= 1= h(g)[1 — 6] + A(@) — 1. 5.1.6
Where in addition to the terms previously defined,
6, = The proportion of the firm’s production (including manufacturing,

selling and administrative) costs that must be allocated to inventory
under §471 and/or §263A [0 € ©, < 1]. O, strictly increased when
§263A was added to the previously existing §471 [Seago, 1987].

9, = The proportion of the firm’s Aolding costs that must be allocated to
inventory under §471 and/or §263A [0 < ©, < 1]. O, strictly in-

creased when §263A was added to the previously existing §471 |Seago,
1987].

®, is the proportion of production costs charged to inventory for tax purposes. @, is the

proportion of holding costs charged to inventory for tax purposes. As a result, these two pro-
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portions are likely to be different because they come from different functional relationships. Under
the simplified method shown in equations 2.1.1, however, the proportions are the same. The
equilibrium implications of the simplified method is addressed when the models are analyzed. The
© in equation 5.1.6 is not exactly the same @ in equation 2.1.1, but represents the same general
concept. The © in equation 2.1.1 represents the proportion of mixed costs that are allocated to
manufacturing and then to inventory. The ® in equation 5.1.6 represents the proportion of total
costs that are allocated to inventory.

The one-time §481 adjustment (discussed in chapter 1.2) when §263A first became effective
equals the increase in production and holding costs allocated to period 0 ending inventory times the

present value of the future marginal tax rates (4,). The §481 adjustment equals:

Io - ﬂ, . 10 - klp
6,0, o ]Co_k(%- 0 + 620;[ dor ]ho_k(lo_k), 5.1.7
where in addition to the terms previously defined:
o, = The increase in the proportion of production (1) and holding (2)

costs that must be allocated to inventory (j= 1,2) respectively be-
cause of §263A [0 < &)

To_&
9o -k

(ON) Je  (g-i) = Production costs in inventory from some prior period (0-k), a
0=k portion of which must be added to taxable income. If the firm is
a FIFO taxpayer, k equals zero. This indicates that the ending year

0 inventory came from year 0 production. If the firm is a LIFO

taxpayer, k equals some number greater than zero. This indicates

that the ending year 0 inventory came from production in periods

prior to year 0.

Iy
O ()

Inventory holding costs from some prior period (0-k), a portion
of which must be added to taxable income.

Insertion of equations 5.1.6 and 5.1.7 into 5.1.4 yields an equation showing the firm’s profit

when there is no inventory at the end of the two-period life.
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= P[l=t][q+ lo-»— 1] —a(g)[l — 4] —Am(H)[1 - 4]

it ©,/it
(@) —g—1- M =51+

Oy it @,y _ it
Co-do- O~ =1+ ho_sllo ) —g =1 -

Io_ktp Io—ﬁtp

GO[—Z =l (@-0—8680[Z—"1h (h-)+

00—k

o Ol O,/
T [Pl = 6104+ h] = @)1 — 6]+ i@l —gr > 1+ A =52 1] 5.8

Line one of equation 5.1.8 is period one revenue, production costs, and holding costs. Line
two describes period one ending inventory of production and holding costs using the FIFO cost
flow assumption for tax purposes. Under the FIFO assumption, ending inventory comes from
current period production. Line three of the equation describes period one beginning inventory of
production and holding costs. Period one beginning inventory comes from the period 0 ending
inventory discussed in 5.1.7. Line four of 5.1.8 is the §481 adjustment. Line five of the equation
is period two profit. The last two terms of year-two profit are beginning inventory of production
and holding cost. There is no ending inventory at the end of the terminal period.

It was argued in chapter 1.3.1 that all costs are not marginal with respect to production, but
may be marginal with respect to some other factor such as sales. The sales and production di-
chotomy is consistent with the §471 and §263A classification of costs as manufacturing (category
1), selling and administrative (category 2), and a mixture of manufacturing, selling and administra-
tive (category 3).

If some costs are functions of quantity produced and some costs are functions of quantity
sold, the costs can be thought of as a function of quantity produced and quantity sold. From
equation 5.1.3, sales equals quantity produced plus beginning inventory, minus ending inventory.
By substitution, costs can be thought of as a function of quantity produced, beginning inventory,

and ending inventory. For instance, production costs costs are defined to include all costs to ac-
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quire the good and get it to the market, including manufacturing, selling, and administrative items.
However, if an item is manufactured, but retained in inventory, certain selling and administrative
items are avoided in that period. Therefore, costs that are a function of ending inventory are sub-
tracted from costs in the period the good is produced but not sold. The good is eventually sold,
however, and the selling and administrative costs that are a function of beginning inventory are in-

curred that period and added to costs. Based on the above arguments, the cost function is specified

as:

€ qis Lo - 1o 1) = c{q)) + ci(lo—4) — 1) 5.1.9

It is reasonable to believe that the selling and administrative costs avoided in one period be-
cause of ending inventory approximately equal the additional selling and administrative costs in-
curred in a future period because of beginning inventory. Nevertheless, the functions need not be
identical (i.e., costs avoided one period are not necessarily equal to the additional costs incurred the

next period). In addition, the specification of equation 5.1.9 implicitly assumes that there is no

ac()
" 8q.01
It is argued in chapter 1.3.3 that if a new more inefficient tax policy causes a different com-

connection between production and inventory holding costs (i.e. =0)%

bination of input factors to be chosen than were used under a previous act, that combination must
be higher-cost, or it would have been chosen previously. The analytical discussions in chapter 4
and appendix B show that §263A is inefficient; therefore, the cost function increases when @ in-
creases because §263A causes the firm to incur higher costs of production. As a result, production

costs are a function of units produced, beginning inventory, ending inventory,*® and © as follows:

c()=clqi ly_1, 1, ©)) 5.1.10

37 Increasing marginal production costs are assumed in this dissertation. The negative sign in front of ¢{(/,)

aC:(q.. l(] -k I:) a(.‘i(],-)
means that 3l = - al <0

3% There is no period two ending inventory.
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The inefficiency from §263A also means that holding costs increase when © increases.

Holding costs are a function of inventory held and © as follows:¥

h() = i1, ©)) 5L

Substitution of equations 5.1.10 and 5.1.11 into equation 5.1.8 yields,

= Pll1—-tllg+ lo-x— L] —a(q, lo-x 1, @)1 — 4]~ A(h, ©)[1 — 4,] —

Ot O,
6@ To-so b O) = 1= u(h, @)~ 1+

Ouly st @byt
Go-ulGo-r ok b= 5= 1+ hosllo N[ =551 -

I,
N et L IR Y 'R ,)-5,@,[ ]h (oo +
L [P[1 = 6]l42 + 1) = a1 ©)L1 = 1] +
O\t Ot
&g fo- i 1 O —5 = 1+ (L, @) —5 - 11 5.1.12

In addition, the firm may be either a LIFO or a FIFO taxpayer. If the firm is a FIFO tax-
payer, the proportion of ending inventory from current production (p) is high, and the proportion
of inventory from prior production (1 - p) is low. If the firm is a LIFO taxpayer, the proportion
of inventory from current production (p) is low and the proportion of inventory from prior pro-
duction (1 - p) is high. Under either the FIFO of LIFO cost flow assumption, period one ending

inventory (and period two beginning inventory) are:

3 There can only be efficiency effects after the act first became anticipated. Therefore, ©; is not relevant for
period 0 or before for production or holding costs.
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a(q, Liow 1, 1)[

© l"‘ o + m(l, ®)[ 92{"‘ Io + 5.1.13

@110 /Jl Ol _ ity

o-Go-ndo-s-1, lo- ) —Z—=— 101 = p1+ o sllo- )L —5 = — 1[1 = p].

In addition to the terms previously defined,

P

1-p

= The proportion of inventory from current period production. p is
close to 1 under the FIFO assumption and close to 0 under the LIFO

assumption [0 < p < 1].

= The proportion of inventory from prior period production. (1 - p) is
close to 0 under the FIFO assumption and close to 1 under to LIFO
assumption.

Substitution of equation 5.1.13 into 5.1.12 yields,

II= P][l et lx][qx + Io_k— 11] - C|(q1, Iu_k, 11, @,)[l - 11] d h]([l, @1)[1 - 11] -_

e 11[1 @211!1

cl(tho o 1y J)[ ]P hl(Il: })[ ]P—

GIID k1 240 — k¢l
sl ooy oo a2t Y11 — ]~ o yllo- L 2=t (1~ ] +

Ol _ it .1 .t
Go=Aldo-s Jo-s-1 ho-A I‘100 :1 I+ ho-ilo-s)L ;ﬂﬂ k“ 11—

It Iy_«t
6,0, -~ k: ]Co (Go—ir Lo—k-1.l5- k)—52®2[ L ]h (lu_k)+

L [P~ 610 + K]~ i B, O)[1 - 1]+

a(qn fo-x b @)L =5 Tp + m(h, ©)L—7 1o +
®1 ; @1 :
G- do-n o-smro fo- JL—5 5 T = 1+ Aol )L —g = J[1 = p1] 5.1.14
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The first line of equation 5.1.14 is revenue, production cost and holding cost for period one.
Lines two and three are the proportions of ending period one inventory from current production
and prior production respectively. Line four is beginning inventory from prior period production.
Line five is the §481 adjustment. Line six is revenue and production cost from period 2 (there is
no holding cost because there is no ending inventory). Lines seven and eight are the proportions
of beginning inventory from period one and prior to period one production respectively.

By algebraic manipulation and simplification equation 5.1.14 becomes:

II= P][l - I):][ql + IO-k - 1]] - Cl(qlp Io_k, 1], @,)[l - 11] - hl(Il, @J[] - t)] -

i To-n 1, O 25 Jolt — O 2L 1000 - TE-1+
oo Ko-n To-ror o L= Yt — [1 = pJu 4+ L 74
o sl )Tt 100 = 1= Tt 4 2 =2 3
5O~ 2l (@ondosmido-s) — 50 b sl 21 o)+
T [P - 6)laa + ] — s, 1, ©)[1 = 1] 5.1.15

It is demonstrated in chapter 1.1.2 that the change in production and inventory holding de-
pends upon the relative increases in production and holding costs in periods one and two. It is
therefore useful to separate production and holding costs into separate components. Total holding
costs of inventory can be thought of as the pure economic holding cost plus the costs imposed by
the deferral of tax deductions for inventory under §471 and §263A. Pure economic holding cost is
the last term in line one of equation 5.1.15. The costs imposed by the deferral of tax deductions

for inventory are shown in lines two, three, and four of 5.1.15. Chapter 2.1 points out that no in-
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ventory capitalization is required if no inventory is held. By addition and rearrangement of the

terms just described as total holding cost:
H(Io—ka ll'v qﬂ—ln qi: ®js t,‘, ra P) =

I
(L, O)[1 =4+ %f' [t- # 1[®wci(qy, Io- 4, 1, ©) + Osh(1}, ©)] —

Lo-+p u[1-p]
9ok [oti + 1+

1©1co-i(Go- ks To— k-1 Lo-x) + O2ho_ k(Lo - #)] 5.1.16

5.2 Method of Analysis of the Output Model

By substitution of equation 5.1.16 into 5.1.15 and rearrangement, this firm can be modeled

as:

ITI= Pll—4Jlqi+ Lo—s— I]+[ ]PZU—’Z][‘h"'I]"

alg,lo-s 1, O)[1 — 4] — [ — Ja(g 1, ©)[1 - &] -
Io b Iy 4ty
‘591[ p ]Co (Go-us Jo—s-1do- k)—tsz@z[ ]h (Io-k)—
Hlo-r 1, go-1s .9, 1,1, p) 5.2.1

40 J;is changed to J because inventory is a choice variable only in period one of this model.
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First and second order conditions of this profit maximization model and the comparative
statics results are computed in appendix C. The first order conditions with respect to the choice
variables of production in period one, production in period two, and inventory holding are func-

tions of the general form:#

I:i(qh 92 Ih ®h ®2' L, r, P) =0 5.2.2

F(g1,¢2,1,,0,,0,,t,r,p)=0 is simply interpreted as some function of
q, ¢, 1, 0,0, 4, r, p. The simultaneous equation version of the implicit function theorem cited
in Chiang [1984, p204-14] shows that if functions in the form of equation 5.2.2 have continuous
partial derivatives with respect to all variables in the function, the result can be solved mathemat-

ically.®? The profit equation is assumed to be twice differentiable in this research and as a result:

oF()

q = 66]1 = ﬁ(G)h 92. L, r, P) 523
OFy(.
q2 = 6_2() = ﬁ(®l) ®21 tf) r’ P) 5.24
92
oF;(.
I = 5_31() = f;(@lv 921 tir r: P) 5.2.5

®, and O, represent the proportion of production and holding costs capitalized and therefore
deferred for tax purposes under §471 and §263A. As was previously argued, an increase in these
proportions increases production and holding costs. One might expect production and inventory

holding to decrease as production and inventory holding costs [i.e., ®; and ®,] increase because of

41 One or more of the terms may have a zero coefficient.

42 More precise language requires that the determinant of the Jacobian be non-zero. A Jacobian is simply
a matrix of all partial derivatives of a system of equations, arranged in a particular systematic fashion
[Chiang, 1984, p.184]. Cramer’s rule is used in carrying out the analysis of this exercise and the Jacobian
is the denominator of the expression. If the denominator of an expression is zero, the result is undefined
and thus “cannot be solved mathematically”. Therefore, the Jacobian must be non-zero. Because the third
principal minor of the three by three matrix of second order conditions must be less than 0 for a profit
maximizer [Chiang, 1984, p.336], the Jacobian determinant is nonzero.
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the §263A increase. If the increase in production and inventory holding cost caused by uniform

capitalization causes production and inventory holding to decrease, the result is stated mathemat-

ically as:

al
20, <0 5.2.6

Equation 5.2.6 mathematically restates proposition 3 [§263A leads to a decrease in the quan-
tity of inventory held] and proposition 4 [§263A leads to a decrease in output] in chapter 3.0. If
inventory holding and/or production decreases with respect to increases in uniform capitalization
allocation rules, the derivatives will be negative. If inventory holding and/or production increases
with respect to increases in uniform capitalization allocation rules, the derivatives will be positive.

Section 263A requires capitalization of additional production and inventory holding costs
beyond those required under §471. It is not clear whether this section causes a larger increase in the
capitalization of production cost in the first period, a larger increase in the capitalization of pro-
duction cost in second period, or equal increases in the capitalization of production cost each pe-
riod. As argued in chapter 1.1.2, when production cost increases more in the first period than in
the second period, present production and inventory holding decline, but future production is am-
biguous because of the shift in production from period one to period two. An increase in holding
cost is equivalent to an increase in period two production cost and decreases or reverses the shift
of production from the future to the present and decreases or reverses the increase in inventoﬁ
because of the shift in production cost. If production cost increases more in the second period than
in the first period, future production and present inventory holding decline, but present production
is ambiguous because of the transfer of future production to the present. An increase in holding
cost is equivalent to an increase in period two production cost and adds to the shift of production

from period one to period two and adds to the inventory decline.
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5.3 Implementation of §263A

Chapter 1.2 explains that §263A increased the carrying value of inventory for tax purposes and
that this increase in carrying value increases the amount of taxes currently paid. Section 263A could
have been implemented in one of three ways. The provisions of §263A could have been imple-
mented retroactively only on existing stocks of inventory quantity (the catch-up approach) as of
some effective date, the provisions could have been implemented only on additions to inventory
(the cut-off approach), or the provisions could have been implemented on existing stocks and ad-
ditions to inventory (the comprehensive approach).#® Congress chose to use the comprehensive
approach that includes both the cut-off and the catch-up inventory accounting adjustment under
§481 [Committee on Ways and Means, 1986]. Intuitively, the catch-up adjustment does not appear
to distort future production or inventory holding decisions, but inventory accounting rules for tax
purposes could have some continuing impact. This is because the company is carrying inventory
at a higher value for tax purposes than it otherwise would have carried and production and inven-
tory holding decisions might be affected by the adjustment. Based upon further analysis, the §481
catch-up adjustment is a lump-sum tax and should have no impact on production and inventory
holding because it was levied retroactively on inventories held before the act was adopted.

The inventory subject to the catch-up adjustment will eventually be sold. If the producer uses
FIFO, the inventory including the §481 adjustment is assumed to be sold and the cost deducted for
tax purposes in the period §263A became effective. If the producer uses LIFO, the inventory is
assumed to be sold and the cost deducted for tax purposes in a later period. The difference in the
FIFO and the LIFO methods is the difference in the present value of the tax deduction for the in-
ventory held when uniform capitalization became effective. One might argue that taxpayer behavior

is different under the alternate systems because the present value of the tax deduction for the §481

43 The catch-up provision was necessary if the inventory for a LIFO taxpayer was to be retroactively ad-
justed because ending inventory for a LIFO taxpayer comes from production in some prior period and
is carried at that old value until sold, unless it is adjusted. The catch-up provision was not necessary for
a FIFO taxpayer because ending inventory comes from current period production that is subject to the
new cut-off rules.
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adjustment is larger under FIFO than under LIFO. The §481 adjustment is lump-sum, however,
and does not affect future production and inventory holding decisions. As a result, the LIFO/FIFO
choice also has no affect on future production and inventory holding decisions.

It was argued in the preceding paragraphs that the §481 adjustment required under §263A and
the LIFO/FIFO choice should have no distorting effect on future production and inventory holding
decisions. Equation 5.2.1 implicitly models the comprehensive approach (catch-up plus cut-off)
because it shows the effect of the §481 adjustmgnt and the effect on future inventory increases of
§263A cost capitalization rules. The comprehensive model (equation 5.2.1) is compared to the
cut-off model (equation 5.2.1 without the §481 adjustment) to determine that the §481 catch-up
adjustment has no impact on future inventory holding and production decisions. This analysis will
answer two questions:

1. Does the §481 adjustment affect future production and inventory holding decisions (proposi-

tion 5)?

2. Is any impact of the §481 adjustment different if the taxpayer chooses FIFO as opposed to

LIFO (proposition 6)?

In more mathematical terms, the §481 adjustment affects future production and inventory

holding decisions if:

Comprehensive Cut-Off

Approach Approach

% - =

sg # % 53.1
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The §481 adjustment is modeled in equation 5.1.15 with the é parameter, where ¢ is defined

to be the increase in the proportion of costs allocated to beginning inventory under §263A. If é is

dq  al,
0, 90,

and/or inventory holding decisions. If é is not in the final solutions, the §481 adjustment has no

0 .
in the final solution for and ag)z , then the §481 adjustment affects future production
s

affect on future production and/or inventory holding decisions.

The §481 adjustment has a different impact if the taxpayer chooses FIFO as opposed to LIFO

FIFO LIFO
% £
aag, " 3(3 532

The LIFO/FIFO choice is modeled in equation 5.1.15 with the p parameter. If the §481
adjustment impacts future production and inventory holding decisions and, if p is in the solutions,
the LIFO/FIFO choice changes the effects of the §481 adjustment.

Equation 5.3.1 mathematically restates proposition 5 [the §481 adjustment has no impact on
future inventory holding and production and production decisions] from chapter 3.0. Equation
5.3.2 mathematically restates proposition 6 [any impact of the §481 adjustment is no different if the

taxpayer chooses LIFO as opposed to FIFO for tax accounting purposes] from chapter 3.0.
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5.4 Validation of the Output Model

General approaches to validating analytic models were discussed in chapter 4.4. To the extent
that the model developed in equation 4.2.3 is valid, equation 5.2.1 is valid because the output
problem is the dual to the input problem [Silverberg, 1978, p.309]. In this case, a model that ex-
plains how production and inventory holding change when tax law changes is first developed.
Then, well-known economics theory and techniques are used to examine the behavioral effects of
the change. This seems to validate the output model.

A behavioral model of §471 and §263A can be derived from the well known single period
profit-maximizing model [equation 5.1.1] from the economics literature [Chiang, 1984, p.247]. A
number of elements are added to the model to capture the economic rationale for holding inven-
tory. These elements include a second period [5.1.2], the presence of inventory between periods
one and two [5.1.3, 5.1.4], the trade-off of increasing marginal production and holding costs [5.1.5],
and the form of the functions involved [5.1.9 - 5.1.11]. The inventory rules imposed by §471 and
§263A are then added to the two period model [5.1.6 - 5.1.8, 5.1.12 - 5.2.1]. By deductive reasoning,
(1) if the beginning model is valid, (2) the changes to the model that explain the rationale for
holding inventory are valid, and (2) the modeling of §471 and §263A are valid, the final model is
valid.

The final results are examined for reasonableness and for sensitivity to underlying assump-
tions. The analytic proof is dependent upon the mathematical assumption that cost functions can
be differentiated. The emphasis in this research is on the assumptions about the relationships of
marginal cost to average cost, production cost to holding cost, and the assertion that marginal
production costs are increasing. The economic intuition is dependent upon the assumptions about
the relationships of marginal cost to average cost, production cost to holding cost, and the assertion
that marginal production costs are increasing. The lack of differentiability is a mathematical com-

plication that is a problem for tractability, but not for economic substance.
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Another test for validity is a sensitivity analysis of extreme values of the parameters of the
model brought about by the tax act [0 < ©,, 4,7, p < 1] and [0 < §;] that might be manipulated.
The sensitivity of the model to high values of the parameters is not particularly interesting, but
when the low extreme values are substituted, the results simplify and sometimes converge toward

the original two period model. This can be done based on equation 5.1.15 as follows:

1. If there is no §481 adjustment [6; = 0] then equation 5.1.15 becomes:

Mm="~P-0)q+L-x=51]1=a(q, lo-x L, ®)1 = t]=~(,O)1-4]-

i To-rr Iy O Tolt = T2 1~ lh, O) 2L Jplu ~ 21+
oot osors fo- N[t e — [1 — pJu 4+ 2L 74
o llo- a2 Jln = [1 = o+ 2L =P 4
— [Pil1 - 614 + 11— algs b ©)[1 - 4]) 5.4.1

Equation 5.4.1 adds validity to equation 5.1.15 because when there is no §481 lump-sum ad-

justment required, only the lump-sum adjustment drops out of the model.

2. If there is no tax [t; = 0] then equation 5.1.15 becomes:

0= Pla+L-«—h]-calg,lh-s L, ®) — h(],,0) +

1
T+7 [Pg: + 1\] — cxq2, 1, ©))] 5.4.2
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Equation 5.4.2 adds validity to equation 5.1.15 because when there is no tax, the more com-

plicated model reduces to a simple two-period model.

3. If the discount rate is zero [r = 0] then equation 5.1.15 becomes:
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Equation 5.4.3 adds validity to equation 5.1.15 because when the discount rate is zero, the
model does not fundamentally change. There may be a change in optimal production and

inventory holding, but the model is about the same as equation 5.1.15.

4.  If the discount rate is zero [r = 0] and the tax rates for the two periods are equal [4 = {;], then

equation 5.1.15 becomes:
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Equation 5.4.4 adds validity to equation 5.1.15 because when the discount rate is zero and the
tax rates for the two periods are equal, the tax deferral costs disappear. There may be a

change in optimal production and inventory holding, but the model is similar to 5.1.15.

5. If the firm uses the FIFO cost flow assumption for tax purposes, [p = 1] and [1 — p = 0], then

equation 5.1.15 becomes:
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Equation 5.4.5 adds validity to equation 5.1.15 because it demonstrates that the model ex-

penses all beginning inventory under the FIFO assumption.

6.  If the firm uses the LIFO cost flow assumption for tax purposes, [p = 0] and [1 — p = 1] and

does not liquidate any inventory layers, equation 5.1.15 becomes:

= P~l=t]lq+ lo-x—L]—alq, lo-w L, ®)[1 — ] = h(L,, ®)[1 — 1] +

O/
Co—i(Go-k To— k=1, Jo—&)[ qoukk I

l+r]+

o )[R

1-+—r:I

I Iy,
5@1[ 0= ]C (Go~ Lo k-1 Jo- k) — 620, ; i b -+
0—k 0-k 0—k

— [PAL1 = 6l + 11— algan 1, @)1 = 4] 546

Equation 5.4.6 adds validity to equation 5.1.15 because it shows that all beginning inventory

is retained in ending inventory under the LIFO assumption.
The results of equation 5.1.15 have criterion-related validity [Kerlinger, 1986, p.418] because

they predict the changes in production and inventory holding with respect to changes in the tax
rules under §263A.
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6.0 RESULTS

Section 3.0 set out the research questions and propositions of interest. The propositions and

conclusions are as follows:

Pi: Uniform capitalization leads to productive inefficiency (i.e., use of inputs that are not
' unconstrained cost minimizing).

Section 1.2 shows that §263A has two effects. First, the number of costs that are capitalized
for each firm in an industry covered by capitalization requirements is increased. The increase in the
number of costs capitalized for each firm in an industry impacts cost comparisons for firms within
industries. The within industry comparisons are addressed first in this chapter. In addition, the
number of industries covered by capitalization is increased. The increase in the number of industries
covered impacts cost comparisons for firms between industries. The between industry comparisons

are addressed after the within industry comparisons.
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Within Industry Comparisons

Appendix B.3 shows that §263A cannot increase productively efficient behavior for input de-
cisions made by firms within an industry, and results in less productively efficient behavior. Because
all firms in competitive markets face the same input prices, it is apparent that productive efficiency
occurs if the MRTS [Marginal Rates of Technical Substitution] of all firms equal the price ratio
[equation 4.0.2]. Even if the MRTS of all firms do not equal the price ratio, productive efficiency
occurs if the MRTS are equal across firms. As more cost allocations are added by the tax law,
more allocated terms are added to the MRTS, increasing the probability that the MRTS for at least
some firms within an industry have different MRTS.

When more allocated costs were added to the MRTS by §263A, the analysis in appendix B.3
shows that the MRTS for firms cannot be closer to each other, and can only be further from equal.

There are five possibilities that must be examined:

1. Section 471 leads to productively efficient behavior, while §263A leads to productively ineffi-
cient behavior [Equations B.3.1.2, B.3.1.4, B.3.1.7, B.3.1.9, B.3.1.10, B.3.2.1, B.3.2.3]. This

case occurs because of the expanded definition of manufacturing cost under §263A.

2. Section 263 leads to behavior that is more productively inefficient than the behavior §471 leads
to [Equations B.3.1.3, B.3.1.6]. This case also occurs because of the expanded definition of

manufacturing cost under §263A.

3. Sections 471 and §263A lead to equally productive inefficient behavior [Equations B.3.1.1,
B.3.1.8]. This means that §263A has no impact on productive efficiency for these cost com-
parisons because §471 and §263A lead to equally inefficient behavior since they use the same

rules. This case occurs for manufacturing costs as originally defined under §471.
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4. Both §471 and §263A lead to productively efficient behavior [Equation B.3.1.5, B.3.2.2,
B.3.3.1, B.3.3.2, B.3.3.3]. This means that §263A has no impact on productive efficiency for
these cost comparisons because both §471 and §263A lead to efficient behavior. This case
occurs for selling and administrative costs and service firms that are not covered under §471

or §263A.

5. Section 263A leads to productively efficient behavior, while §471 leads to productively ineffi-

cient behavior. There are no examples of this case.

Using the criteria of equation 4.0.2, the five cases above show that §263A adds more sources
of inefficiency to the tax code [cases 1 and 2], leads to all the productive inefficiencies of §471 [case

3], and cures none of the inefficiencies of §471 [cases 4 and 5]. For example, case 1 shows:

§471 §263A
MRTSjy iy = MRTSiy iy = 6.0.1
) [1+7%-1 tfiu
Wiy wiy{l - 1-[ 0+ m- 0+7
Wiy’ +17-1 iy

wirll = 0 = (e M- T

Equation 6.0.1 shows that under §471, the MRTSY, for all manufacturing firms equal the
price ratio. Because all firms in a competitive market face the same prices, productive efficiency
must occur. Section 263A, however, leads to MRTSZ,, that differ from the price ratio and, in
general, differ across firms. Section 263A leads to productively inefficient behavior unless one as-
sumes that all firms within a particular industry have the same production technology and use the
same cost allocation techniques. If all firms within a particular industry have the same production
technology and use the same cost allocations techniques, then the allocated terms for all firms

would be identical and, as a result, the MRTS under §263A would be equal across firms. This
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possibility seems unrealistic given the different kinds of markets that are available within each in-
dustry. For instance, Bethlehem Steel and Nike are both manufacturers, but it is unlikely that they
have the same production technology or use the same cost allocation techniques.

In short, the increased number of costs required to be capitalized under §263A by firms al-
ready subject to capitalization requirements under §471 leads to productively inefficient behavior.
Service firms are not currently covered by §263A. Equations B.3.3.1 - B.3.3.3 show that service
firms make productively efficient input decisions because all service firms have equal MRTS. Ex-
tending the §263A rules to service firms would make the economy more productively inefficient
because service firms then would have input choices distorted by tax rules (in addition to the dis-
tortions already imposed on manufacturers and retailers). The formal analysis would be intuitively

identical to the previous analysis done in this chapter.

Between Industry Comparisons

The analysis in appendix B.4 shows that §263A cannot increase productively efficient behavior
for input decisions made by firms between industries (as defined by the tax code), and results in less
productively efficient behavior.

Because all firms in competitive markets face the same input prices, equation 4.0.2 shows that
productive efficiency occurs if all the MRTS of firms between all industries equal the price ratio.
If the MRTS of all firms do not equal the price ratio, productive efficiency occurs only if the MRTS
are equal for all firms. As more cost allocations are added by the tax law, more allocated terms are
added to the MRTS, thereby increasing the probability that the MRTS for at least some firms
within an industry have different MRTS.

The analysis in appendix B.4 shows that when more allocated costs are added to the MRTS
by §263A, the MRTS for all firms cannot be more nearly equal to each other, and will likely be
further from equal. There are four general cases that must be addressed to illustrate that §263A
leads to more productively inefficient behavior than §471 for input decisions made by firms between

industries.
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Section 471 leads to productively efficient behavior for input decisions made by firms between
industries, while §263A leads to productively inefficient behavior for input decisions made by
firms between industries.: [Equations B.4.1.1, B.4.1.3, B.4.2.1, B.4.2.3]. This case occurs
because mixed costs and selling and administrative costs are not covered under §471, but are

not covered under §263A.

Both sections 471 and 263A lead to productively efficient behavior for input decisions made
by firms between industries.: [Equations B.4.1.2, B.4.2.2]. This case occurs because selling

and administrative costs are not covered under §471 or §263A.
Section 471 leads to productively inefficient behavior for input decisions made by firms between
industries, while §263A leads to productively efficient behavior for input decisions made by

firms between industries.: There are no examples of this case.

Both sections 471 and 263A lead to productively inefficient behavior for input decisions made

by firms between industries.: There are no examples of this case.

Using the criteria of equation 4.0.2, the four cases above show that §263A unambiguously

adds more sources of inefficiency to the tax code. For example, case 1 shows:

§471
Manufacturers: Retailers: Services
MRTSj k= MRTSjx = MRTSjk= 6.0.2
17 i/ M
wk wk wk
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§263A

Manufacturers: Retailers: Services

MRTSjk = MRTSj k= MRTSjk = 6.0.3
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Equation 6.0.2 shows that under §471, the MRTS for all manufacturing, retailing, and ser-
vice firms equals the price ratio. Because all firms in a competitive market face the same prices,
productive efficiency must occur. Equation 6.0.3 shows that under §263A, the MRTSH for manu-
facturing, retailing, and service firms do not equal each other. Section 263A leads to less produc-
tively efficient behavior because the MRTS of all manufacturing, retailing, and service firms were
equal under §471, but do not equal under §263A.

In short, this research demonstrates that the increased number of industries subject to the
rules of §263A leads to productively inefficient behavior. Service firms are not currently covered
by §263A. Equations B.4.2.1 and B.4.2.3 show that manufacturing, retailing, and service firms
make productively inefficient input decisions between firms because the firms have different MRTS.
Extending the §263A rules to service firms could have no negative impact on productive efficiency
(because the input choices are already distorted) nor could it have a positive impact on productive
efficiency unless one makes the very unlikely assumption that all firms in all markets in all industries
(Bethlehem Steel, Wal Mart, and Coopers & Lybrand, CPA’s) have the same production technol-
ogy and use the same cost allocation techniques. The formal analysis of extending §263A to service

firms would be intuitively identical to the previous analysis in this chapter.
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Conclusions

Because the increased number of costs capitalized and the increased number of firms covered
both lead to inefficient behavior, §263A strictly leads to less productively efficient behavior than
§471. The intuition for this result is that §263A strictly increases the number of cost allocations
required for tax purposes, and therefore increases the number of marginal rates of technical substi-
tution that are not equal across firms within industries and across industries. Increasing the number
of marginal rates of technical substitution that are not equal to each other within industries means
that some costs (i.e., manufacturing and mixed items) are more expensive after-tax than other costs
(selling items). As a result, §263A induces firms within an industry to use higher-cost input com-
binations than does §471, or those combinations would have been used under §471.

Increasing the number of marginal rates of technical substitution that are not equal between
industries means that some industries (i.e., manufacturing and retailing) operate at higher after-tax
costs than other industries (service). As a result, §263A induces firms to change industries and earn
less profit after §263A in the new industry than they eamned under §471 in the old industry (or else
the firm would have been in the new industry under §471). Extending the §263A rules to service
firms would therefore increase the inefficiencies in the system by forcing more firms into inefficient
behavior.

In summary, §263A increased the uniformity of the cost allocations, but these allocations were
uniformly bad. Section 471 leads to productively inefficient behavior, and §263A increases the in-
efficiency. Firms are worse off under §263A than they were under §471 because they produce at
higher cost and lower profits. Society is worse off because §263A results in more resource use and
therefore waste resources.

Intuitively, one might argue that subjecting all firms to the same distortions leads to produc-
tively efficient behavior because all firms have the same or close to the same distortions. If all the
firms have the same distortions, then all the firms have the same MRTS and productive efficiency

occurs. This possibility never materialized in the relevant comparisons.
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Effect of Removing Sections 471 and 263A

If there were no allocations required in equations 6.0.1 - 6.0.3, 8 = 0 and all the MRTS equal
the price ratio and equal each other since all firms face the same input prices in a competitive
market. The result of the elimination of §471 and §263A is productive efficiency. The lost revenue
could be recouped by a lump-sum adjustment on each taxpayer equal to the amount of inventory
cost previously capitalized. The net result is that the economy operates efficiently at a lower cost,
inputs are not wasted, and tax revenue is retained. Tax revenues lost from increases in inventory
held in the future will be partially or fully offset by increases in real economic income that result

from efficiency gains.

P2 Uniform capitalization leads to allocative inefficiency (i.e., production of products that
are not unconstrained profit maximizing).

The analysis in appendix B.1 shows that §471 and §263A both lead to allocatively efficient
production of outputs. Because there are no tax distortion effects on consumer or producer prices,
§471 and §263A lead to allocatively efficient behavior across code sections and across firms. The
intuition of this result is that inputs are treated differently by §471 and §263A, but there is no dif-
ference in the taxation of outputs. Therefore, there are no distortions between firm and consumer
prices.

While it is true that uniform capitalization has an equilibrium effect on outputs because of
cost distortions, the effect is reflected in the price of the goods and thus consumers make different
(than before §263A), but utility-maximizing, decisions under §263A. The difference in the optimal
combination of goods consumed and goods purchased results from productive inefficiency of in-
puts, not allocative inefficiency of outputs.

The conclusions of this research are the opposite of the conclusions proposed by Evans
[1989]. He argued that §263A surrogated for changes in economic inventory values and moved the
tax inventory accounting rules toward the Haig-Simon economic measurement of inventory costs.

To put the Evans analysis into more precise economic terms, the “better” valuation of inventory
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leads firms to make profit-maximizing output decisions within and between industries, which leads
to allocatively efficient behavior. The results of this research demonstrate that since neither §471
nor §263A have any distorting effects on outputs, and consumers make utility-maximizing decisions
that are not distorted by taxes, producers make profit-maximizing choices that are not distorted by
taxes. Because the sections relate to inputs and not outputs, §263A is not an improvement in
allocative efficiency over §471 - the sections have nothing to do with allocative efficiency. As a re-
sult, producers display allocatively efficient behavior under both §471 and §263A.

There are a number of problems with the Evans analysis. First, the Haig-Simon definition
of income is only appropriate if it leads to more efficient economic behavior. The Haig-Simon
definition does not include a measure of efficiency, nor does it define which type of efficiency is
enhanced. Therefore, Haig-Simon is an inadequate evaluation standard. Second, Evans does not
distinguish between productive and allocative efficiency. The Haig-Simon definition appears to lead
to profit-maximizing output choices. This is an allocative efficiency issue. Evans, however, framed
his arguments in the context of inputs, which impact productive efficiency. Even if the Haig-Simon
definition were an appropriate standard for allocative efficiency, this is a productive efficiency
problem. Third, Evans implicitly assumes that uniformity and an increased number of input cost
tax allocations are identically the same and proxy for fair market output value of inventory. Section
263A, however, achieves uniformity by requiring a larger number of cost allocations. The increased
number of allocations that do not proxy for marginal input cost (not the uniformity) create more
productive inefficiency.

This research improves upon the Evans analysis by mathematically modeling §471 and §263A
and comparing the results to established criteria for productive and allocative efficiency. Allocative
efficiency occurs under both §471 and §263A, but increased productive inefficiency occurs under
§263A.

In short, Evans argued that §263A increases the allocative efficiency of a system that was al-
ready allocatively efficient. Section 263A actually reduces productive efficiency, which will be re-

flected in higher prices. Given the prices, consumers and producers will make allocatively efficient

RESULTS 77



decisions. It is true that consumers and producers make different and less optimal choices under
§263A, but the inefficiency results from productive inefficiency, not allocative inefficiency.

The United States transactions-based tax system fundamentally departs from the Haig-Simon
definition of true economic income. Although Evans argued that §263A approximates an economic
definition of income, this research shows that the additional cost allocations required under §263A
make the system less, not more efficient. The loss of efficiency results because the allocations are

not marginal with respect to production decisions

P3: Uniform capitalization leads to changes in the equilibrium quantity of inventory held.

The results in appendix C.3 show that inventory holding decreases when §263A is imposed
if the firm uses LIFO for tax purposes and has no current period production in ending inventory
[i.e., p = 0]. This research defines p to be the proportion of current production in ending inven-
tory. A very low value for p is consistent with the LIFO inventory method because LIFO inven-
tory comes primarily from prior production. Equation C.4.39 shows that p equals zero [i.e., there
is no current period production in ending inventory] if marginal production cost [with respect to
inventory| avoided in period one increases more because of §263A than the sum of the increases
of marginal holding cost [with respect to inventory] and marginal period two production cost [with
respect to inventory] because of §263A. The discussion following equation C.4.39 shows that the
increase in period one marginal production cost {with respect to inventory] because of §263A ap-
proximately equals the increase in period two marginal production cost [with respect to inventory]
because of §263A. This leaves the increase in marginal holding cost [with respect to inventory]
because of §263A which is greater than zero because §263A is inefficient. Therefore the p likely
equals zero.

The cost assumption in C.4.39 is equivalent to using the LIFO inventory tax assumption [i.e.,
ending inventory comes from the earliest available production, primarily beginning inventory] and
the mathematical assumption that p = 0 [the proportion of ending inventory from current pro-

duction 1s zero]. When p = 0, many terms disappear and the problem becomes mathematically
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tractable. Therefore the cost, tax, and mathematics assumptions are consistent and complementary.
Because §263A is inefficient and inventory holding likely declines, this assumption is not contra-
dicted. If §263A had been efficient, thereby allowing an inventory increase, the assumption would
have been contradicted.

The results are consistent with the intuition developed in Chapter 1.1.2 where it is shown that
the direction of increase or decrease in inventory is determined by the relationships of the increases
in production and holding cost caused by §263A. It is also argued in chapter 1.1.2 that because
items produced in periods one and two are substitutes for each other, changes in output in each
of the periods depend on the relative increases in production cost between the two periods and the
increase in holding cost. The decreases in production each period differ slightly from the original
intuition because the effect on total production of the cost increases was not explicitly considered.
Because total production must go down when costs increase, it is logical that production each pe-
riod also decreases, in spite of the fact that the relative cost increases may have some effect on the
magnitude of the decreases each period.

The argument in chapter 1.3.1 is that holding lower levels of inventory by manufacturers and
retailers appears to be bad per se because service firms were already given preferential treatment
under §471 and §263A makes the preference even larger. The orginal intuition does not apply be-
cause firms only hold inventory in this model because it is sometimes cheaper to produce and hold
inventory for a period than it is to defer production. As a result, holding more or less inventory is
not bad per se, but only results from productive inefficiencies that cause the increase or decrease in

inventory holding.

P Uniform capitalization leads to changes in equilibrium output.

The analysis in appendix C.1 shows that production in the first period decreases when §263A
is imposed if the firm uses LIFO for tax purposes and retains no current period production in in-

ventory. All current period production costs are charged to expense under the LIFO and no in-
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ventory accumulation assumptions. Because §263A is inefficient, costs increase, and production
decreases.

The analysis in appendix C.2 shows that production in the second period decreases when
§263A is imposed, independent of the inventory method used for tax purposes. This result is logical
because in the second period there is no ending inventory and all current period production and
holding costs are charged to expense. Because §263A is inefficient, costs increase and quantity de-

creases. The result reverses if §263A is efficient.

P;: The §481 adjustment has no impact on future production and inventory holding deci-
sions.

The §481 adjustment is modeled as 6 in equation 5.1.7. This parameter does not appear in
the first order conditions of C.1.3 - C.1.5 and C.4.41 - C.4.43. Therefore, the §481 adjustment has
no impact on future production and inventory holding decisions. This demonstrates that the §481
lump-sum adjustment is truly efficient because it does not distort future decisions.

The argument in chapter 5.3 is that although the §481 adjustment is a lump-sum tax, future
decisions might be affected because the inventory is being carried at a higher tax value because of
the §481 adjustment. This research shows that the changes in production and inventory holding
depend upon the trade-offs of marginal production and holding costs. As a result, inventory car-
rying values for tax purposes are not relevant to future production or holding because the §481

adjustment is levied on past, not future, decisions.

Ps: Any impact of the §481 adjustment is no different if the producer chooses LIFO as
opposed to FIFO for tax accounting purposes.

Because the §481 adjustment has no impact on future production and inventory choices, the
LIFO or FIFO tax accounting rules have no additional impact on production and inventory

holding decisions because of the §481 adjustment.
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Based on chapter 5.3, one might argue that future decisions are affected by the LIFO/FIFO
choice because the present value of the tax deduction for the §481 adjustment is larger under FIFO
than under LIFO. This research supports the intuition that the §481 adjustment is lump-sum and
does not affect future production and inventory holding decisions. As a result, the LIFO/FIFO

choice can no affect on future production and inventory holding decisions.
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7.0 SUMMARY, LIMITATIONS, POLICY

IMPLICATIONS AND CONTRIBUTIONS

7.1  Summary

This research contains the development of a mathematical input model of uniform capital-
ization, performs an analysis of the model, and advances the conclusion that uniform capitalization
unambiguously causes productively inefficient behavior. The provisions of §263A that arbitrarily
required more costs to be allocated and more industries to be covered created the inefficiency.
Treasury 11 [The White House, p. 202] and Evans [1989] assume that a uniform set of inventory
accounting rules leads to increased economic efficiency and that increases in the number of required
allocations leads to even greater efficiency. The results show that the rules are uniform, but uni-
formly bad, because they decrease productive efficiency. Treasury II and Evans therefore advocate
a uniformly bad, rather than a uniformly good, system. The uniformity of the system is not the
problem. The increased number of cost allocations required is the problem with §263A.

This research also contains the development of a mathematical output model of uniform

capitalization, an analysis of the model, and concludes that under LIFO inventory and some rea-
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sonable cost assumptions, production unambiguously decreases because the inefficient tax act in-
creases production costs. The effect on inventory holding depends on whether the increases in
marginal production cost [with respect to inventory] avoided in period one caused by §263A dom-
inate the sum of the increases in marginal holding cost [with respect to inventory] and marginal
period two production cost [with respect to inventory] caused by §263A or the reverse. This result

is consistent with the intuition developed in Chapter 1.1.2.

7.2 Limitations

1. This research makes a number of assumptions about firm behavior, market structure,
and cost behavior, including:

A. Firms are profit maximizers and markets are perfectly competitive. The assump-
tion of profit maximization seems reasonable in the business environment. The
assumption of perfect competition is made to make the mathematics tractable and
has no affect on the allocative efficiency result because chapter 6.0 argues that §471
and §263A relate to inputs and not outputs. Section 263A is not an improvement
in allocative efficiency over §471 - the sections have nothing to do with allocative
efficiency. As a result, producers display allocatively efficient behavior under both
§471 and §263A, whether the firm is perfectly competitive, part of an oligopoly,

or a monopolist.

The assumption of perfect competition should have no affect on the productive
efficiency result because chapter 4.0 shows that if there is an optimal distribution
of income, increases in productive efficiency are desirable in any market structure
[Diamond and Mirrlees, 1971]. That is, publicly traded firms that are perfectly

competitive, part of an oligopoly, or monopolists are driven to productive effi-
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ciency by profit-maximizing behavior. The logic of this argument is that im-
provements in productive efficiency allow the firm to decrease the consumption
of at least one input without harming the production of any good. The decreased
consumption of input(s) may allow the production of more outputs. Surely at
least one person is made better off by the decreased use of inputs and potential
production of more outputs without making anyone worse off. If this is the case,

then improvements in productive efficiency are Pareto improving [Tresch, 1981,

p.31].

Friedman discusses research assumptions at length. He distinguishes between as-
sumptions that have practical significance and assumptions that have only tech-
nical or analytic significance. Some assumptions may not hold in the strictest
sense, but they act as if they hold. For instance, few believe that perfect compe-
tition actually exists in very many markets. However, industrial organization re-
searchers only have clear evidence that firms earn profits in excess of the
competitive return when eight firm concentration ratios are 70% or above. [See
Bain, 1951 in Scherer, 1980, p.267-295]. Based on this result, a wide range of
markets behave as if they are competitive. The assumption of perfect competition
has analytic importance, but little practical significance. [See Musgrave, 1981 and
Blau, 1980].

B. Firms operate in a partial equilibrium economy. Partial equilibrium analysis im-
plicitly assumes that feedback affects do not exist. When the feedback is small,
there is no grave consequence to using partial equilibrium instead of general
equilibrium analysis. This is the usual benchmark assumption made for analytic
tractability in the early study of public sector problems and provides a frame of
reference for later research when the assumptions are relaxed.

C. Accounting, tax, and economic costs are identical except for the provisions of §471

and §263A. This ceteris paribus assumption allows the focus to be placed on the
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effects of uniform capitalization without the confounding effects of other tax de-
partures from economic costs. Future research will analyze other cases where tax
measurements of cost and economic measures of cost differ.

D. An improvement in productive efficiency is Pareto improving if there are no eq-
uity changes. This result strictly holds under very restrictive circumstances, but
is logical because improvements in productive efficiency free up resources that
someone in the economy can use. This assumption is used in the efficiency
analysis.

E. Cost as a function of outputs is differentiable with respect to all choice variables
and parameters. This assumption eases mathematical analysis and allows the use
of the implicit function theorem. It is quite standard in economic analysis, and
has no practical significance.

F.  Marginal production cost (with respect to quantity produced and inventory held)
and marginal holding cost (with respect to inventory held) are positive, increasing,
and differentiable. The first two assumptions are made to economically justify
holding inventory. In the model presented, there is no reason to hold inventory
if it is just as expensive to produce currently as it is to produce in the future. The
assumption of increasing marginal costs is necessary in the short term to keep the
firm from growing into a monopoly. Since several firms are observed in most
industries, there is evidence that marginal costs are increasing. The differentiability
assumption is made to permit mathematical analysis, but is not essential to the
qualitative results.

G. Input costs can be conveniently separated into fixed and variable components.
This is the standard assumption in accounting models.

H. LIFO inventory is assumed and:

Pa() oL Pl [I—6] A
2130, L~ e, e T ae,

[1—4] > 0.
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creases when the costs capitalized under §263A increase and thus p [the proportion

When this cost relationship holds, < 0. That is, inventory holding de-
of ending inventory from current period production] = 0 under the LIFO inven-
tory method. It is argued in appendix C.3 that the first two terms of the above
expression sum to approximately zero because costs avoided one period are in-

curred the next period. Because §263A leads to productively inefficient behavior,
3h()
0100,
I.  There is no inflation. The prior analysis suggests that inflation has an impact on

[1-4] > 0., and thus the sum of the terms should be greater than zero.

equilibrium production and inventory holding only if the inflation changes the
relationship between the increases in marginal period one and period two pro-
duction costs and holding costs because of §263A. It seem reasonable to believe
that inflation has little or no affect on the increase in marginal costs because of
§263A, so this assumption has no impact. Income tax accounting rules that ex-
clude the effects of inflation tend to increase the size of the distortions highlighted
here [Feldstein, 1976 and Feldstein and Summers, 1978]. A firm conclusion can
be established in further research.

J.  Firms have a two-period life. The finite remaining life of any firm can arbitrarily
be divided into any number of time periods. The analysis in this research is based
on two periods with an implicit prior period where inventory is first accumulated.
The two periods are required to examine production and inventory holding
choices when capitalization rules are changed in one period and and the same
choices in a period where liquidation occurs. This assumption is reasonable and
makes mathematical analysis more tractable.

K. Equation 5.1.9 assumes that inventory holding and production costs are separable

5261
aqlall
marginal production costs do not change when more inventory is added. This

from each other and = 0. This mathematical assumption means that

seems like a reasonable, although not necessary assumption.

SUMMARY, LIMITATIONS, POLICY IMPLICATIONS AND CONTRIBUTIONS 86



The firm 1s subject to deterministic demand, but has no stock-out, LIFO liqui-
dation costs, or one-time production costs. These assumptions are made to justify
holding inventory, simplify the problem, and to permit analysis of inventory
holding because of future price changes caused by demand fluctuations. If the
firm had stock-out, LIFO liquidation, or one-time production costs, it would have
reasons to hold inventory other than the one put forth in this research. It seems
reasonable to believe that §263A would have a similar effect on production and
inventory holding, independent of the reasons inventory is held.

Only domestic production is modeled. Foreign production would allow other
alternatives for firms that wish to avoid costs imposed by §263A and make analysis
more difficult. If foreign production were allowed, the costs imposed by uniform
capitalization could not increase, but it is possible that the foreign production
opportunity may be better than the domestic alternatives, partially mitigating the
productive inefficiency costs. In any case, foreign production is not a reasonable

alternative for many of the firms affected.

The assumptions are made primarily to simplify the problem. After the simple problem

is well understood, the assumptions can start to be relaxed.

2. This research does not estimate the magnitude of any equilibrium or efficiency effects.

Future research can estimate these magnitudes once the direction and sources of effects

1s well understood.

3. This research does not unambiguously establish the direction of the change in inventory

holding caused by §263A. Empirics may be needed to establish the direction of the

change.
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7.3 Policy Implications

Treasury 1I [The White House, p. 202] argued for §263A essentially on the basis of improving
equity and efficiency. This research does not directly address the equity issue, but chapter 1.3.1
argues that the types of equity discussed are really not only equity issues (crowd out of low income
taxpayers from multi-period activities), but can be thought of as efficiency issues. This is because
one might argue that it is not equitable for one taxpayer to pay tax one period and another taxpayer
to pay tax the following period on equivalent activities. This is also an efficiency issue because the
taxpayers would have different effective tax rates that might distort decisions. This research shows
that if the equity and efficiency issues discussed were the goals, the act failed. In contrast to the
desired results, the conclusions from this research show that §471 and §263A have no affect on
allocatively efficient behavior. Section 471 is, however, productively inefficient and §263A increases
the inefficiency. This inefficiency is bad for the firm and bad for society because firms will use more
and/or more expensive resources under §263A than they used under §471. Uniform capitalization
therefore fails the policy objective of increased efficiency.

There are some who argue that §263A was inserted to raise revenue |Galante and Jacobs,
1987]. This research shows that the §481 catch-up provisions of §263A are efficient because they
do not further distort output decisions. Therefore, Congress could have simply implemented §263A
retroactively [i.e., the cafch-up provisions] and deleted the future provisions [i.e., the cut-off pro-
visions|. This would have allowed Congress to raise revenue without imposing dead weight effi-
ciency losses on the economy and resource waste on society. Because the catch-up provisions are
levied on the stock of inventory while the cut-off provisions are levied on the increases in inventory,

it seems reasonable to suggest that the catch-up provisions will raise the bulk of the revenue.® This

4 The catch-up provision for a LIFO taxpayer is necessary because ending inventory comes from pro-
duction in some prior period and is carried at that old value until sold, unless it is adjusted. The inventory
valuation will automatically be adjusted for a FIFO taxpayer because ending inventory comes from cur-
rent period production that is subject to the new cut-off rules. The point remains, however, that the bulk
of the revenue will come from the change in capitalization on existing stocks of inventory, not future in-
creases in inventory.
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is especially true because the analysis shows that the cut-off provisions cause inventory stock to
decrease.

If Congress wanted to increase economic efficiency, it could have eliminated inventory cap-
italization rules entirely. If there were no inventory cost allocations required, 8 = 0, and all the
MRTS equal the price ratios and each other because all firms would face the same input prices in
a competitive market. The elimination of §471 and §263A would result in productive efficiency.
The lost revenue could be recouped by a lump-sum adjustment on each producer equal to the
amount of inventory cost previously capitalized. The net result is that the economy would operate
efficiently at a lower cost, inputs would not be wasted, and tax revenue would be retained. Tax
revenues lost from increases in inventory held in the future would be partially or fully offset by in-

creases in real economic income that result from efficiency gains.

7.4 Contributions

The contributions of this research to date are:

1.  Two sections of tax code are mathematically modeled and are subjected to standard
equilibrium and efficiency analysis. This is relatively new to the tax accounting litera-
ture.

2. Separate examinations of allocative and productive efficiency show that the separation
clears up confusion in prior research.

3. The analytic results described in chapter 6 show that both §471 and §263A lead to
allocatively efficient behavior.

4. The analytic results described in chapter 6 show that §263A leads to more productively

inefficient behavior than §471.
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5. The analytic results described in chapter 6 show that under a LIFO inventory assump-
tion, §263A leads to decreased production. The conditions under which inventory
holding is decreased are shown.

6.  The analytic results described in chapter 6 show that the §481 adjustment does not im-
pact future production and inventory holding decisions.

7.  The analytic results described in chapter 6 show that the LIFO/FIFQ decision has no

effect of the §481 adjustment.

7.5 Future Research

1. Many assumptions are made in this research to simplify the problem. Now that the
simple problem is understood, the assumptions can be relaxed analytically.

2. This research does not estimate the magnitude of any equilibrium or efficiency effects.
Empirical research can estimate these magnitudes now that the direction and sources
of effects are understood.

3. This research does not unambiguously establish the direction of the change in inventory
holding caused by §263A. Empiricical research can establish the direction of the change.

4.  This research does not suggest the effects on tax revenue of uniform capitalization.
Empirical research can establish the magnitude of the revenue collection and the affect

of the catch-up and cut-off adjustments.
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APPENDICES:

Appendix A
Pareto optimality is the usual criterion for public policy analysis and occurs when one person
cannot be made better off without making another person worse off. Tresch [1981, p26-37] dem-
onstrates this condition mathematically as:
Max WU (X4, g5 Vi 9] A.0.1

Subject to simultaneous clearing of all good and factor markets.

Where:

Ww[U"] A function that describes the overall welfare of society at large. [For instance
this function could be the sum of the utilities of all members of that society.]

UM Xag, Virl A function that describes the utility [preferences| of an individual (h). This
ordering is a function of goods consumed and factors of production provided.

Xig A good consumed by person h.

Vs A factor of production provided by person h such as labor or capital.

Using the notation of Tresch [1981], in competitive markets, Pareto optimality holds when
consumptive, allocative, and productive efficiency conditions are simultaneously met independent

of the underlying utility and welfare functions . Therefore, two societies could have different values
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concerning the allocation or resources, employment of labor, etc. and the efficiency conditions still
hold%.
The logic of the Pareto optimal conditions starts from the following basic individual con-

sumer and single firm market equilibrium conditions:

1.  Individual A wishes to maximize utility [satisfaction] subject to an income constraint. Within
this constraint, A will consume until the marginal utility of that good equals the price of that

good [U’y = R,]. Likewise, U’y = R,. By simple division:

Uy _ Re
Uy Ry

Consumer Equilibrium MRS{ = A.0.2
2. Firm M wishes to minimize cost and will continue to use an input until the marginal output
created by the additional unit of input equals the price of the input [H’;, = w;]. Likewise,
H';. = wi. VL = 1j,k. By simple division:
}{'i, Ik Wi

Cost Minimization MRTS¥,. = H,— = &7 A.03
i jy k

3. Firm M wishes to maximize profit and will therefore produce until the marginal cost of the

good equals the price of the good [G’, = R,]. Likewise, G’,, = R,.. By simple division:

G,h Rh

G R, A.04

Profit Maximization MRPTH¥,

Where:

MRSf = Marginal Rate of Substitution for person A between goods 4 and #’. If a con-
sumer is maximizing utility, the MRS is the maximum rate that person A can

4 That is, the competitive market system generates the full set of Pareto Optimal conditions, but is neutral
with respect to the distribution of resources. If society cares about the distribution of resources, a gov-
ernmental body can maximize welfare by moving along an efficient frontier of individual utility combi-
nations until maximum welfare is obtained. Thus the government imposes interpersonal equity conditions,
while maintaining efficiency [Tresch, p37]. The government is required because individual consumers
would not make the required choices since some consumers are unwilling to give up resources.
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exchange product A for product #’, while maintaining the same utility (i.e., level
of satisfaction) [Rosen, 1985, p. 587].

MRTS¥ ;.= Marginal Rate of Technical Substitution for firm M between any inputs L and
L' for all (V) L = i,j,k (in all combinations of 1,j,k). i,k are defined to be
manufacturing costs, mixed costs, and selling and administrative costs respec-
tively in chapter 4.2. If the firm is minimizing cost, the MRTS is the maximum
rate that firm M can exchange the use of input L for the use of input L’ (in
producing output h), while maintaining the same output.

MRPT¥, = Marginal Rate of Product Transformation for firm M between outputs 4 and
A’. If the firm is maximizing profit, the MRTP is the maximum rate that firm
M can exchange the output of product 4 for the output of product 4’,, while
maintaining the same cost.

U, = Marginal Utility of Good A

H’,, = Marginal Input of Good L V L =ijk (in all combinations of i,j,k).

G’y = Marginal Output of Good 4

R, = Selling Price of good A.

Wy = Cost (Price) of Input (Factor) L V L =ij,k (in all combinations of 1,j,k).

The First Fundamental Theorem of Welfare Economics (The Invisible Hand Theorem) states
that under conditions of perfect competition and no externalities (i.e., all goods are traded), market
equilibrium conditions are Pareto optimal. Since the definition of Pareto optimality is that no
person can be made better off without making another person worse off, the policy maker wishes
to maximize the utility of at least one person while holding the utilities of all other players constant.

The intuitive proof of the invisible hand theorem follows from the market equilibrium con-
ditions and is true if the following conditions are simultaneously met:

1. From equation A.0.2, the MRS{,. = g;: Likewise, MRSE, =%I"'— since consumers A and

B face the same market prices for goods. Therefore, MRS#,, = MRS}, V consumers A and

B and and outputs h. Thus consumptive efficiency is obtained.

Consumptive Efficiency MRS ;. =MRS} . Y hH A0S
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2.  From equation A.0.3, the MRTS¥,. = x—ll: Likewise, the MRTSE ;. = x—f since producers

M and R face the same input prices.* Therefore, MRTS¥;. = MRTS§ ;. V producers M and

R and V goods L = i,j,k. Thus productive efficiency is obtained.

Productive Efficiency MRTSY¥ ,=MRTS§ ,» V L, L A.0.6
. Ry ) ) R, .
3. From equation A.0.4, the MRPTH, = R Likewise, MRPTR, =R since producers M
I vg

and R may sell the same goods. Therefore MRPT}, = MRPTR,. V producers A and C.

4.  From equations A.0.2, A.0.4, and A.0.5, MRS, = —g—" = MRPT,» V h, A, B, M, and R.

I
As a result, consumers and producers efficiently allocate resources to the same goods.

Allocative Efficiency MRS, » = MRPT,, » v hH A.0.7

4 As a result, any tax policy which causes some firms to face different effective input cost ratios than other
firms, causes inefficiency.
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Appendix B.1

The model of a profit-maximizing firm subject to the input capitalization rules of §263A is
developed in chapter 4.2 and is shown in equations 4.2.3 - 4.2.7. The model of the profit-
maximizing firm subject to §263A [equations 4.2.3 - 4.2.7] is compared to well-known productive
and allocative efficiency conditions from the economics literature to determine if §263A leads to
greater or diminished allocatively and productively efficient behavior. The specific productive and
allocative efficiency criterion are discussed in chapter 4.0 and appendix A and are listed in equations
4.0.1-4.0.3.

In appendix B.1, the profit-maximizing model is shown and first order conditions are calcu-
lated with respect to output. The method of Lagrange [Chiang, 1984, p.372-3] is used, so L is
substituted for II, and the Lagrangian multiplier (1) is multiplied by the constraint. In appendix
B.1, the allocative efficiency conditions are also examined with respect to the criteria of equation
4.0.3. In appendix B.2, the first order conditions of the profit function are calculated with respect
to the three types of inputs defined in §471 and §263A and the marginal rates of technical substi-
tution for the general case are calculated. In appendix B.3, the productive efficiency conditions
between firms within the manufacturing, retailing, and service industries are calculated and examined
with respect to the criteria of equation 4.0.2. In appendix B.4, the productive efficiency conditions
between the manufacturing, retailing, and service industries are calculated and examined with respect
to the criteria of equation 4.0.2.

The terms that will be used in appendices B.1 - B.4 are as follows:

I1 = Firm profit
L = The Lagrangian representation of profit subject to the production con-
straint. L is substituted for IT.
t = The firm’s tax rate [0 <t < 1].
H
S Rugn = Total revenue where R, is the selling price of the hth. good and g, is the
k=1 quantity of the hth good sold.
/
S wixg = The variable accounting and economic costs of manufacturing (i), mixed
L=1 activities (j), and selling and administration (k) when L=1,j,k respec-
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tively. w is the unit price of the variable cost of interest and X is the
quantity of the factor

> FL = Fixed cost of manufacturing (i), mixed activities (j), and selling and ad-
L=1 ministration (k) when L=1,},k respectively.

!

S vixp = The effective tax costs of manufacturing and mixed activities after the

imposition of uniform capitalization where L. = 1j. v'is different from
w because V' includes w and allocated fixed manufacturing costs, both
discounted for the period of time held in inventory [Equations 4.2.4 and
4.2.5]. Tax law does not require that pure administration and selling
costs be allocated and thus the effective and nominal wage rate equal
|[Equation 4.2.6].

o, = The proportion of manufacturing, mixed activities, and pure selling and
admuinistration cost required to be allocated to inventory when L = i, j,
and k. If the «cost is required to be allocated,
0<8,.<1. Otherwise, 6, = 0. No pure selling and administrative costs are
allocated and deferred, so 6, = 0.

(I+n)r = The discounting factor (r) for the average period of time (n) inventory is
retained.
g, Q2 - -+, Q) =h(X;, X3y . . ., X;4 74 k). The firm’s multi-product production function

expressed as a function of outputs [8(.)] and as a function of inputs [h(.)].
This function determines the quantity of each input that must be used
to produce a certain combination of outputs. For example, if only one
output is produced, g(.) is that output, and h(.) describes the inputs that
are used.

A = The Lagrangian multiplier.
From equations 4.2.3 - 4.2.7:

H J K 1 J K
L Z wgh — Zw,-x,-—Ew,-x,-— Swxi— XF—YF,— 3 F
= k=1

i=1 j=1 k=1 i=1 j=1

H 1 1 K
—t[ Y R — 2 vixi— 2 (1 —0)wx; — Zv'x/ 2(1 = 0)wix; — 3 vixi]
h=1 i=1 i=1 =1 k=1

j=1

[ = 3 (1= Owixe— 3 (1 — 0)F, 2(1 —0)F,— 3 (1= 0)F4] B.1.1

k=1 i=1 j= k=1
with the following identities,

6,-w,x,- + 0,-F,-

(X, =
TR T Ty
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ij_,'.xj' + ngj

v_,rXJ = (l T r)" B.1.3
kakxk + Hl,Fk
_ Ok _ = B.1.4
ViXx 1+ 0 Ifo,=0
subject to,
'J[g(qh 2y « « qa) —h(Xl, X2 o ooy X147+ K) = 0] B.1.5
By algebraic manipulation and substitution, equation B.1.2 becomes,
9,‘1Vix,' + B,F,’ [Biwi + Bm F,‘
7= = L
vV=[ =+ 7 ] d+m where (f; % ). B.1.6
Using the same manipulations and substitutions, equation B.1.3 becomes,
Owx; + 0,F; [6w; + 6,f] F;
T — J ) J*J = 77T J " _J
v=[ (157 ] A+ where (f; % ). B.1.7
By substituting the results of equations B.1.6 and B.1.7, equations B.1.1 and B.1.2 become,
H 1 J K I J K
L = Y Rag— Zwxi— Zwx;— Ywixk— X Fi— Y F,— 3 F
h=1 i=1 j=1 k=1 i=1 ji=1 k=1
H IOwi+ fyxi 2 7 0w+ f)x;
—t[SRp—-S ——————-S (U -W)wx;— ¥ ———
[/Ex ndh i§1 (I+ry (=l( ) jgl (I+nry ]
J K I J K
—t0= £(1= 0wz~ Sww— T(1-0)F — £(1~0)F,~ Y F]
j= = i= j= =
- )-[X(Qh‘h, eeey q/z)_h(xllx2) v X1+ I+ K)=0]' B.1.8
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dL 9g(gn) ,

__ = - — —— — = .d.
24, (1-YR,— 4 34 0 or (1—8R,=1Ag'(qs) B.1.9
oL 0g(qr)

— =(1-t)Ry— 14 =0 or (1—0R,=2g"(qr B.1.10
3ar (1-1) R, EPm (1= 0Ry = 2g"(qr)

g(4q) _ R
MRPT,,, = = = — B.1.11
T g (qh’) Rh'

CONCLUSIONS:

1.  Equation 4.0.3 shows that the economy is allocatively efficient [i.e., producers produce un-
constrained profit maximizing combinations and consumers purchase utility maximizing
combinations| when:

Rh
MRS;,' = MRPT;,‘ y = 55
Ry
2. Section 263A changes the tax treatment of inputs, not outputs. Because §263A does not
change the taxation of outputs, there is no tax distortion to consumers, and:
R
MRS;,‘ = -R_::
3. While it is true that uniform capitalization has an equilibrium effect on outputs, the effect is

reflected in the price of the goods and consumers make different (than before §263A), but

utility-maximizing decisions under §263A.
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4.  The characteristics of the code sections and the different impacts of the sections are captured
in the 8, parameter. Because this parameter is not present in equation B.1.11, neither §471
nor §263A cause tax, distortions and for all firms:

MRPT,, = M: R

&g  Rw
5. As there are no tax distortion effects on consumer or producer prices, both §471 and §263A

lead to allocatively efficient behavior across code sections and across firms because:

Ry

MRS;,' = MRPT},‘ » = R
h

6.  The intuition of this result is that inputs are treated differently by §471 and §263A, but there

is no difference in the taxation of outputs. Therefore, there are no allocative distortions be-

tween firms or between firms and consumers under §471 or §263A.
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Appendix B.2
The model of a profit-maximizing firm subject to the input capitalization rules of §263A was
shown in appendix B.1 and allocative efficiency conditions were examined. In this appendix, the
first order conditions of the same model are calculated with respect to manufacturing, mixed activ-
ities, and selling and administrative items and the marginal rates of technical substitution for each
input combination are computed. At the end of the appendix, there is discussion of the different
definitions of manufacturing costs under §471 and §263A and how the differences are modeled for

wholesalers, retailers, and service firms.

LA ,._’(’(‘E’"%){']_z[l-o,»]w.-u "gi‘f) ~0 B.2.1

—wll -1 —0,[[1[41"—;]1]_}]]]— [I'if‘r]n +2 aggg) —0 B.2.2
g—i =wl—1-6,[ [l[“rf"r]_" Lo [;if; R 621)(5? —0 B.23
3;1; =1 — 1 —ej[%m— [lti‘ﬁr]n +2 0255) -0 B.2.4
gi; = w1 = ([1 -6, [1[’;?:]: - [ﬁf’; Tt a:if) =0 B.2.5
%CLT =wk[1—z]+xaah—)(:)=0 B.2.6
6571; =we[l — ]+ 4 a;iz) =0 B.2.7
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[14r]—1 10

O i (B W=t B238
B S g Sk el L 2
B T+ T
l+r]—1 0.f;
S (7 AN
MRTS.. = —*+= b0
i h’j‘ [1+r7—1 19,-']‘}-

wj'[l—t[l_ei'[ [l +f]" ]]]— [1+r],,

Wi _ wil—1¢] _ Wik

MRTS,, = We wi[1— 1] T We B210
I R e | R s
AlRTS,J = h_,;' = [l+rP-1 tglf; B2l
W wi[l—¢1-86[ [1[—;. :_]:i: ! 1m- [lz_gi_‘/;._]n
MRTSy = —+= b2
T [l+ry—1 16, |
wi[1 — ([1 — 04 [1+ T 1 [1+rT
1 + n __ 1 18',‘
p wi-q-or oLy 0
rrs. o M [1+7] [1+r] B.2.13
T O+ —1 o4 B

w,([l—![l—ﬁk[ [1+r],, ]]]'_ [1+r]n

To assess the efficiency effects of §471 costing relative to §263A, one must compare the tax

cost systems independently across firms within industries and across industries. Order i such that:

APPENDICES: 106



. ia=1t0A Those manufacturing costs that are allocated to inventory under §471
and §263A rules. Because all of these manufacturing costs are required

to be allocated to inventory, 6;, = 1 under both §471 and §263A.

2. iu = A + 1to U Those manufacturing costs that are allocated to inventory under §263A,
but are not required to be allocated under §471. Because all these man-
ufacturing costs are required to be allocated under §263A, 6, = 1.
However, none of these manufacturing costs are required to be allocated

under §471, so 6, = 0.

Retail (R) and service (S) firms do not have manufacturing costs and as a result, the com-
parisons of manufacturing costs will only be within manufacturers (M). Therefore, MRTSM-RS,
MRTSMRS MRTSMRS are comparisons that do not exist and will not be shown.

Because §471 and §263A apply uniformly to all firms in a given industry except for very small
firms, one might infer that all firms are affected equally and there are no productive efficiency effects
between firms in a given industry. The analyses that follow in appendices B.3 and B.4 show that
this inference is not correct.

The values of equations B.2.8 - B.2.13 are computed for firms within an an industry in ap-
pendix B.3 for manufacturers, retailers, and service firms under §471 and §263A by substituting 8,
values from Exhibit 4.2. The values of equations B.2.8 - B.2.13 are computed for firms between

industries in appendix B.4.
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Appendix B.3.1

The model of a profit-maximizing firm subject to the input capitalization rules of §263A was

shown in appendix B.1 and allocative efficiency conditions were examined. In appendix B.2, the

first order conditions of the same model were calculated with respect to the three types of inputs

as defined in §471 and §263A and the marginal rates of technical substitution for each input com-

bination were computed. In appendices B.3.1 - B.3.3, the MRTS computed in appendix B.2 in

general are made specific to manufacturers (B.3.1), retailers (B.3.2), and service firms (B.3.3) by

inserting the values of 8 shown in Exhibit 4.2 (under §471 and §263A). The MRTS for all the

possible combinations of productive efficiency conditions for firms within the manufacturing, re-

tailing, and service industries are computed. In appendix B.3.1, the MRTS of manufacturing firms

only are compared under §471 and §263A.

§471
MRTSig,iq’ =
R R s G
wiall = 11 = [~ M = T o
O+n-1 tfio’
wigll =l = [~ M = e
MRTSy iy =
Wiy
Wiy’
MRTSiq,iu=
PP E% this
wigll - ¢[1-1{ = m- i+
wiy(l - 1]
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Manufacturers
§263A
MRTS;qiq =
[P § s el IO
wiall = = = M-
{1+r)7-1 tfia®

wigr[l — (1 —[ e m- T+

MRTSy iy =
) [1+r)"-1 tfiuy
wiy[1 -1 '—[———[] 7 m- 0+
[1+r7)-1 tfiu'
wirll = - [ M-
MRTSiq iu=
N 1 [1+r7-1 tfio
wigll = 1~ [ T+ m- I+
) [+n-1 iy
wiu[l - f1-{ o+ n1- 0+

B.J.1.1

B.3.1.2

B.3.1.3
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§471

MRTSj‘f =

wj

MRTSy ' =

Wk
Wi

MRTSjgj=

, [+rn-1 tfia
wiell = 1 - [~ = W - o
wjll =1]

MRTSjyj=

Wiy

wj

MRTSig k =

. {t+1"-1 tfia
wigll — f[1 = [ 0= m- 1+
wi[l - 1]

MRTSiy k=

Wiy

K73
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§263A

MRTS;j = BJl.14

, CIl+an-1 8jfj
will — 1 -6, e W
) o +an-n 10,
will - =8l M-y
MRTSy = B.3.1.5
Wk
Wk
MRTSgj= B.3.1.6
. [1+71"-1 _ tfia
wigll — {1 - Chra m T+
_ PR D i
Wil = = M-
MRTSpyj= B.3.1.7
) [1+r]7-1 tiu
will = =~ [ M- T
] L +nn-1 9;fj
Wit =l = O e - e
MRTSig k= B.3.18
) [1+77-1 tfia
wig[l —f[1-[ [+ n- 1+
will ~ 1]
MRTSiyk = B.3.19
‘ [t+"-1 iu
will -0 - M-
wk(l—1]



MRTSjk = MRTSj k= B.3.1.10

[+r-1 0 fiu
m- {1+r]"?

wj wjll —¢[1 - 6,;[ U+

Wk wi[l — €]

Summary:

Sections 471 and 263A apply equally to all manufacturing firms and lead to productive effi-
ciency [equation 4.0.2] only if MRTSM! = MRTS™2. 1t is not necessary that the MRTSM! equals
any particular number (including the price ratio), but rather the MRTSM! must simply equal
MRTSM2, For analytic tractability, it is helpful for the MRTS to equal the price ratio, so that one
can be certain that all firms have an equal MRTS under a particular tax act. The equal price ratio
occurs because all firms pay the same price for inputs in competitive markets. It is important that
the MRTS be equal for all firms in an industry because otherwise a trade of inputs could increase
output levels at all affected firms.

If the MRTS has numerous allocated terms [see equation B.3.1.2], the MRTS do not equal
for all firms under a particular tax act unless by chance all the allocated terms are equal. The al-
located terms will be equal for all firms in an industry only if one makes the unlikely assumption
that all firms in all markets have precisely the same production technology and use precisely the
same cost allocation techniques. If all firms choose the same production technology, the firms have
the same proportions of fixed and variable costs. Firms with the same production technology also
keep the same inventory quantities and use the same optimal cost allocation techniques. Assuming
that all firms in an industry choose the same production technology and use the same cost allo-
cation techniques results in the allocated terms being equal across firms. If the allocated terms are
equal across firms, the MRTSM! = MRTS™2, This unlikely possibility must be kept in mind when
analyzing the results of appendices B.3.1 - B.4.

When examining the productive efficiency of §471 and §263A, there are five possibilities that

must be examined:
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1. Section 471 leads to productively efficient behavior, while §263A leads to productively ineffi-
cient behavior [Equations B.3.1.2, B.3.1.4, B.3.1.7, B.3.1.9, B.3.1.10]. The narrow definition
of manufacturing cost under §471 is expanded under §263A. The result is that none of the
costs in this category are capitalized under §471, so the MRTS,, ., for all manufacturing firms
equals the price ratio. This leads to productively efficient behavior under §471 since all firms
in a competitive market face the same input prices. All of the costs in this category are cap-
italized under §263A, so the MRTS,, . for all manufacturing firms do not equal each other
(because of the cost allocations required) and therefore productively efficient decisions are not
made. Section 263A leads to productively inefficient behavior. Since §471 already leads to
productively efficient behavior, §263A cannot lead to an improvement in efficiency for costs
in this comparison. This same logic applies to the MRTS,;, MRTS.,;, and MRTS,, x for all

manufacturing firms under sections 471 and 263A.

2. Section 263 leads to behavior that is more productively inefficient than the behavior §471 leads
to [Equations B.3.1.3 and B.3.1.6]. Because of the cost capitalizations required under §471,
the MRTS,,, for all manufacturing firms do not equal each other. This means that produc-
tively efficient decisions are not made. The same logic holds for the cost capitalizations re-
quired under §263A. Since both §263A and §471 lead to productively inefficient behavior, it
must be determined if §263A leads to more productively inefficient behavior than §471.

The numerators of the MRTS,,, are precisely the same under §471 and §263A. Because
of the cost capitalizations required, the MRTS,,,;, for all manufacturing firms under §471 do
not equal each other. The same logic holds for the MRTS,, for all manufacturing firms
under §263A. Therefore any inefficiencies in the numerator are precisely the same under §471
and §263A. The denominators of the MRTS,,,, are not the same under §471 and §263A.

The denominator of the MRTS,,;, under §471 is simply the wage rate times one minus
the tax rate. This means that all manufacturers under §471 must have the same denominator

of the MRTS,,,;, because all firms in a competitive market face the same input costs and tax
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rates. The denominator of the MRTS, . under §263A includes many cost allocations.
Therefore the denominator of the MRTS,,, is not the same for all manufacturing firms.

In summary, the numerators of the MRTS,,, for all manufacturing firms under §471
do not equal each other but are identically the same under §471 and §263A. The denomina-
tors for all manufacturing firms under §471 are identical, but the denominators for all manu-
facturing firms under §263A are different. Since these conditions are true, §263A cannot lead
to an improvement in productive efficiency. The logic of the last four paragraphs also applies

to the MRTS,,.

3. DBoth §471 and §263A lead to equally productive inefficient behavior [Equations B.3.1.1,
B.3.1.8). Manufacturing costs as narrowly defined under §471 are capitalized using precisely
the same rules under §471 and §263A. The result is that the MRTS,, ,» of manufacturing firms
1 and 2 under §471 do not equal each other (because of the cost allocations required) and
therefore productively efficient decisions are not made. The MRTS,,, of manufacturing firms
1 and 2 under §263A, precisely equal the MRTS,,,» of manufacturing firms 1 and 2 under
§471. This means that §263A has no impact on productive efficiency for these cost compar-
isons because §471 and §263A lead to equally inefficient behavior since they use the same
rules. This same logic applies to the MRTS,,x of manufacturing firms under sections 471 and

263A.

4.  Both §471 and §263A lead to productively efficient behavior [Equation B.3.1.5]. Pure selling
and administrative costs are not covered under §471 or §263A. The result is that the
MRTS,; » of manufacturing firms 1 and 2 under §471 each equal the price ratio. Since all firms
in competitive markets face the same price for inputs, productively efficient decisions are
made. The same is true of the MRTS, , of manufacturing firms 1 and 2 under §263A. Since
both §471 and §263A lead to productively efficient behavior, §263A has no impact on pro-

ductive efficiency for these cost comparisons.
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5. Section 263A leads to productively efficient behavior, while §471 leads to productively ineffi-

cient behavior. There are no examples of this case in this model.

Conclusions:

Using the criteria of equation 4.0.2, §263A leads to all the productive inefficiencies of §471 for
manufacturers, cures none of the inefficiencies of §471, and adds inefficiency to manufacturers unless
one makes the unlikely assumption that all firms in all markets have precisely the same production
technology and use precisely the same cost allocation techniques. Therefore, §263A cannot lead to
an improvement in efficiency for manufacturing firms and probably leads to more inefficient pro-

ductive behavior than §471.

APPENDICES: 113



Appendix B.3.2
In appendices B.3.1 - B.3.3, the MRTS computed in appendix B.2 in general are made spe-
cific to manufacturers, retailers, and service firms by inserting the values of @ shown in Exhibit 4.2
(under §471 and §263A). The MRTS for all the possible combinations of productive efficiency
conditions for firms within the manufacturing, retailing, and service industries are computed. In
appendix B.3.1, the MRTS of manufacturing firms were compared under §471 and §263A. In ap-
pendix B.3.2, the MRTS of retailing firms are compared under §471 and §263A.

Retailers
§471 §263A
MRTSJ'J" = * MRTSJ'JI = B.3.1.2
[t+rr-1 1;f;
wj = - M-
w7 D+ -1 9ty
wjrll =1~ 6p( TEv0 m- TP0
MRTSg k= MRTSk g = B.3.2.2
Wi Wk
Wk Wi
MRTS;x = MRTS; ;= B.3.2.3
[+"-1 t0fiu
wj wjll —1[1 - 6;] O+ m- T
Wk will - 1]

Summary:

1. The MRTS} of retail firm 1 equals the MRTS?? of retail firm 2 under §471 because all firms
in a competitive market face the same input prices. Because of the cost allocations required

under §263A, the MRTSM! # MRTSM?. From equation 4.0.2, §471 leads to productively ef-
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ficient behavior while §263A leads to a decrease in productively efficient behavior for costs in

this comparison. The same analysis follows for MRTSR.

2. MRTSRL = MRTSH. for both §471 and §263A since all firms in a competitive market face the
same input prices. Therefore both §471 and §263A lead to productively efficient behavior by

retail firms in this comparison.

3. There is not a case where §263A leads to productively efficient behavior while §471 leads to

productively inefficient behavior.

Conclusions:

Using the criteria of equation 4.0.2, §471 leads to productively efficient behavior by retailers.
Section 263A adds sources of inefficiency to retailers unless one makes the unlikely assumption that
all retailing firms in all markets have precisely the same production technology and use precisely the
same cost allocation techniques. Therefore, §263A cannot lead to an improvement in efficiency for

retail firms and probably leads to more inefficient productive behavior than §471.
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Appendix B.3.3
In appendices B.3.1 - B.3.3, the MRTS computed in appendix B.2 in general are made spe-
cific to manufacturers, retailers, and service firms by inserting the values of 8 shown in Exhibit 4.2
(under §471 and §263A). The MRTS for all the possible combinations of productive efficiency
conditions for firms within within the manufacturing, retailing, and service industries are computed.
In appendices B.3.1 - B.3.2, the MRTS of manufacturing and retailing firms were compared under

§471 and §263A. In appendix B.3.3, the MRTS of service firms are compared under §471 and

§263A.
Service Firms
§471 §263A
MRTSjju MRTSj‘r- B.J.a.1
i M
o wy
MRTSy 4 = MRTS - = B.3.3.2
wk wk
Wk Wi
MRISjg= MRTSjx= B.3.3.3
/) o
Wk Wk
Summary:

1. The MRTSH of service firm 1 equals the MRTS/? of service firm 2 under both sections 471
and 263A. This occurs because all firms in a competitive market face the same input prices.
From equation 4.0.2, sections 471 and §263A lead to productively efficient behavior. The
same analysis holds for MRTS%, and MRTS?.

APPENDICES: 116



2. The MRTS?} of service firm 1 equals the MRTS53 of service firm 2 under §471 because no
service firms are subject to the provisions of §471. If service firms were required to meet the
provisions of §263A, MRTS3} # MRTS3*. From equation 4.0.2, §471 leads to productively
efficient behavior, but §263A would lead to productively inefficient behavior for service firms.
Therefore, adding §263A to service firms leads to more inefficient productive behavior than
§471. The same analysis follows for MRTS%, and MRTS5. This means that §263A would
lead to productively inefficiently behavior if service firms were included because more mar-

ginal rates of technical substitution would not be equal across service firms.

3. There are no cases where §263A leads to productively efficient behavior while §471 leads to

productively inefficient behavior.

Conclusions:

Using the criteria of equation 4.0.2, both §471 and §263A lead to productively efficient be-
havior by service firms. Adding §263A to service firms would lead to productively inefficient be-
havior by service firms unless one makes the unlikely assumption that all retailing firms in all
markets have precisely the same production technology and use precisely the same cost allocation
techniques. Therefore, §263A cannot lead to an improvement in efficiency for service firms and

probably leads to more inefficient productive behavior than §471.
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Appendix B.4.1

The model of a profit-maximizing firm subject to the input capitalization rules of §263A was
shown in appendix B.1 and allocative efficiency conditions were examined. In appendix B.2, the
first order conditions of the same model were calculated with respect to the three types of inputs
as defined in §471 and §263A and the marginal rates of technical substitution for each input com-
bination were computed. In appendix B.3, the MRTS for all the possible combinations of pro-
ductive efficiency conditions for firms within the manufacturing, retailing, and service industries were
computed. In appendices B.4.1 - B.4.2, the MRTS computed in appendix B.2 in general are made
specific to manufacturers, retailers, and service firms by inserting the values of 6 shown in Exhibit
4.2 (under §471 and §263A). In appendix B.4.1, the MRTS for all the possible combinations of
productive efficiency conditions under §471 between firms are computed for the manufacturing, re-
tailing, and service industries. In appendix B.4.2, the MRTS for all the possible combinations of
productive efficiency conditions under §263A between firms are computed for the manufacturing,

retailing, and service industries.

Manufacturers: Retailers: Service Firms:

MRTSij- MRTSjJ- MRTSiJ= B.4.1.1
Wj WJ Wj

3 w7 w

MRTS g = MRTSy g = MRTSg g = B.4.1.2
Wk Wh Wk

e e e

MRTSj ) = MRTSjx= MRTSjx= B.4.1.3
Wj Wl' W}'

i K wr

Summary:
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1.  The MRTSHM for manufacturing firms equals the MRTSR. for retail firms equals the
MRTS;; for service firms under §471 and they all equal the price ratio. From equation 4.0.2,

this leads to productive efficiency because all firms in all markets face the same input prices.

The same analysis holds for MRTSHAS and MRTSMRS,

Conclusions:

Using the criteria of equation 4.0.2, §471 leads to productively efficient behavior for compar-

isons between manufacturing, retailing, and service firms.
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Appendix B.4.2
In appendix B.4.1, the MRTS for all the possible combinations of productive efficiency con-
ditions under §471 between firms are computed for the manufacturing, retailing, and service indus-
tries. In appendix B.4.2, the MRTS for all the possible combinations of productive efficiency

conditions under §263A between firms are computed for the manufacturing, retailing, and service

industries.
§263A
Manufacturers: Retailers: Services
MRTS;;= MRTS; ;= MRTS;j =
B.4.2.1
] L[+t 9jfj ] L +Ar-1 19
will =1~ 0 i = M~ will =~ o M~ o
{1+t 6y [+ =1 0pfp wy
oyl =t =l o M- oyl = =l o M-
MRTS = B.4.2.2
MRTSk k' = MRTSg k' =
wk
Wk wk T
Wk‘ wkl
MRISj ;= MRTSjx= MRTSjk = B.4.23
1+ =1 8,f; 1+r17—1 18f;
wit - =gt [T:],]ﬂ - -:-'r;" wt - i =gy | [r:]r]n m-5 :‘r’;" /A
wi[l — 1] wik(l — 1] wk
Summary:

1. In general, the MRTS? of a manufacturing firm does not equal the MRTSE. of a retailing firm
does not equal the MRTS;: of a service firm under §263A. From equation 4.0.2, §471 leads
to productively efficient behavior, while §263A leads to productively inefficient behavior. This

is true because MRTSM # MRTSR. # MRTS;; under §263A, while MRTSM. = MRTSFE,
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= MRTSS, under §471. The same analysis follows for MRTSMRS for comparisons between

manufacturing, retail, and service firms.

2. Sections 471 and 263A do not apply to pure selling and administrative costs, so the
MRTSH, = MRTSRe = MRTSE, under both §471 and §263A. From equation 4.0.2, since
all firms in competitive markets face the same input prices, both §471 and §263A lead to
productively efficient behavior between manufacturers, retailers, and service firms in this

comparison.

3. If the §263A rules were applied to service firms, there would be no decrease in productive ef-
ficiency because firms already make productively inefficient decisions because MRTSM +#
MRTSR. # MRTS3, under §471. Adding §263A to retailers does not solve any inefficiencies
unless by sheer coincidence some of the allocation terms are equal as described in part 2 above
(i.e., one makes the unlikely assumption that all firms in all markets have precisely the same

production technology and use precisely the same cost allocation techniques.

4.  There are no cases where §263A leads to productively efficient behavior while §471 leads to

productively inefficient behavior.

5. Intuitively, one might argue that subjecting all firms to the same distortions leads to more
productively efficient behavior because all firms have the same or close to the same dis-
tortions. If all the firms have the same distortions, then all the firms have the same MRTS
and productive efficiency occurs. This possibility could have materialized, but retail and ser-
vice firms do not have manufacturing costs. From Exhibit 4.2, if retail and service firms did
not capitalize manufacturing costs under §471, but did capitalize manufacturing costs under
§263A, productive efficiency between manufacturers, retailers, and service firms might have
been enhanced by the required capitalizations. Because retail and service firms do not have

manufacturing costs, this possibility did not develop.
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Conclusions:

1. Using the criteria of equation 4.0.2, §471 leads to efficient behavior between manufacturers,
retailers, and service firms. Section 263A adds sources of inefficiency to the comparisons be-
tween manufacturers, wholesalers, and service firms unless one makes the unlikely assumption
that all firms in all markets have precisely the same production technology and use precisely
the same cost allocation techniques. Assuming that production technology is identical across
industries is particularly difficult because of the inherent differences between industries.
Therefore, §263A cannot lead to an improvement in efficiency for manufacturing firms and
probably leads to more inefficient productive behavior than §471. Requiring service firms to
be covered by the rules of §263A creates no further inefficiencies, and only solves any of the
productive efficiencies if by sheer coincidence some of the allocation terms are equal (i.e., one
makes the unlikely assumption that all firms in all markets have precisely the same production

technology and use precisely the same cost allocation techniques.)
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Appendix C.1

The model of a profit-maximizing firm subject to the uniform capitalization rules of §263A
is developed in chapter 5.1 and is shown in equation 5.2.1. The model is analyzed in Appendices
C.1 - C.5 to determine if production in period one, production in period two, and inventory holding
between periods one and two increase or decrease. Three specific things are done in Appendix C.1.
First, the first order conditions of the profit function are calculated with respect to the choice vari-
ables of production in period one, production in period two, and inventory holding between the
two periods. Second, the matrix of second order conditions [Chiang 1984, p.212] is set up to
compute the changes in production and inventory holding when §263A is imposed. Third,
Cramer’s rule is used to determine whether production in the first period increases or decreases
because of §263A.

Appendices C.2 - C.3 determine whether production in the second period and inventory
holding between the two periods increase or decrease because of §263A. All the second order
conditions under the general assumptions of the model, partial equilibrium, and LIFO inventory
are calculated in Appendix C.4. The results from the various assumptions in Appendix C.4 are
briefly summarized in Appendix C.5. The results from Appendix C.5 are inserted into Appendices
C.1 - C.3 as required.

The terms that are used in appendices C.1 - C.5 are:

IT = Firm profit

P; = The price of the good in period i [P; > 0].

g = The quantity of the good produced and sold in period i [¢; > 0 ].

cl(q) = The firm’s production cost in period i which is a function of
quantity produced in that period [c(q;) and dc{(g)/0g: > 0]. c(q)
will not equal ¢, (g;,,) unless ¢ = ¢;.,. Production cost in-

cludes all costs to acquire the good and get it to the ultimate con-
sumer, including manufacturing, marketing, and selling and
administrative items.

l; = The tax rate in period i [0 < ¢ < 1]. ¢ may or may not equal
ti +1-

r = The discount rate [0 < r < 1].

I; = Units of inventory held at the end of periodi[/; = 0].
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Io_«
A(l)
H()
®,
®,
S
Iy«
S o«
lo_x
©.[ Go-k
P
l1-p

Je (9-4#
0-k

1 (h-4)
0-k

Beginning inventory in units that comes from an implicit prior
period. The 0-k subscript indicates what period the inventory units
came from. If the firm is a FIFO taxpayer, k equals zero. This
indicates that the ending year 0 inventory came from year 0 pro-
duction. If the firm is a LIFO taxpayer, k equals some number
greater than zero. This indicates that the ending year 0 inventory
came from production in periods prior to year 0.

Oh(I)
ol;

Total holding cost including pure economic holding cost and the
tax deferral costs of holding inventory from §471 and §263A.

Economic inventory holding cost [A(/;) and > 0]

The proportion of the firm’s production (including manufacturing,
selling and administrative) costs that must be allocated to inventory
under §471 and/or §263A [0 < @, < 1]. O, strictly increased
when §263A was added to the previously existing §471 [Seago,
1987].

The proportion of the firm’s holding costs that must be allocated
to inventory under §471 and/or §263A [0 < ®, < 1]. O, strictly
increased when §263A was added to the previously existing §471
[Seago, 1987].

The increase in the proportion of production (1) and holding (2)
costs that must be allocated to inventory (j= 1,2) respectively be-
cause of §263A [0 < §)].

Production costs in inventory from some prior period (0-k), a
portion of which must be added to taxable income. If the firm is
a FIFO taxpayer, k equals zero. This indicates that the ending year
0 inventory came from year 0 production. If the firm is a LIFO
taxpayer, k equals some number greater than zero. This indicates
that the ending year 0 inventory came from production in periods
prior to year 0.

Inventory holding costs from some prior period (0-k), a portion
of which must be added to taxable income.

The proportion of inventory from current period production. p is
close to 1 under the FIFO assumption and close to 0 under the
LIFO assumption [0 < p < 1].

The proportion of inventory from prior period production. (1 -
p) 1is close to 0 under the FIFO assumption and close to 1 under
to LIFO assumption.

From 5.2.1, the firm’s profit maximizing objective is:

M= Pl -8][q+ L —1+[
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1

algn loox [, )1 = 0] [ Jaq 1, ®)[1 — 6] —

147
5@ 2t Je (Go-nTo-s-rfo-8) = 6:01 bl 1) -
Hly 1 I, Go—1, .9, 11, 1, p) C.1.1
Where:

H([o—h 1; q(l—ky ql9®j) ti) r, P) =

I ;
A, @)1 —-4]+ Tf: [h—— - 1®cq, lo- 1, ©) + Ohu(l, ©))] -

1+

Iy_ AR
;[]_kf Lot + 2[l+:)] A®sco-iGo-ks Lo x=1y lo—x) + Osg_i(lo - 4)] C.1.2

Because the firm wishes to jointly maximize profit with respect to quantities produced and

inventory levels maintained, the following first order conditions must be simultaneously met:

oI dclq, lo_ 1, 1, ©)) OH(Ly_ i 1, Go— iy 41, ®;, ti, 7, p)
Fi,=—="— = P[l—4]— 1—41— =0
\= S = Pll-u) o [1- 4] >
C.13
o, [l=0] 0a(g1,0) [1-0]
Fa o9 b [(1+7] 0g: [1+7] =0
C.l4
1—¢ daq, Iy, 1,0,
Fo=l o ppi- e pp Sk g

[L+r]
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acz(qu l» ®j) [1 - tZ] - 611([0—10 11 9o - ks 41;(")1, o, r, P) _ 0
al [1+7] al -

C.1.5

To determine whether quantities produced and inventory carrying levels increase or decrease
with respect to changes in the amount of cost allocated to inventory, the system of first order con-
ditions (Equations C.1.3 - C.1.5) must be fully differentiated and the parameters other than the
quantities produced, inventory level, allocation rates are assumed to be constant [i.e., the derivatives
of the functions with respect to Iy_4, qo_x 7, &y Py p = 0]. That system of equations yields the fol-

lowing matrix [Chiang 1984, p 212].

oF, OF, 0F dq; (_ OF;
dq, dq, oI 00 00;
oF, oF, 3R ||oq | _ |_OH C16
0q; 9dq, 0l 00; 00; -
o, O0F; OF; ol 0F;
dq, dq, I 00, ‘F@j

o O0q 3l

The matrix is solved for and the results indicate an increase or a decrease

00, ’ 00, ’ 06,
in the quantities under consideration when the allocation rate is changed. Using Cramer’s rule for

solving the matrix [Chiang, 1984, p. 107-10] and inserting zero values as computed in Appendix

C.5:
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oF, oF,
00 oI
oF, OF,
T 09, oq
oF, oF,
5  00; ol
% = = _- C.1.7
j oF, oF,
dq; ol
oF,
0 —= 0
0q,
oF; OF,
d ol
| o ]
Which yields:#
oF, oF, .. oOF, oF, oF;
00, OF; .., OF ., OF oF, ., 0F o

The denominator of C.1.8 is negative because it is the third principal minor of the Jacobian
matrix. Because the first term in the numerator is negative as a result of the second principal minor
and the denominator is negative because of the third principal minor, the sign of the second term

in the numerator determines the sign of the derivative. Therefore:

oq:
00,

<0

47 The firm is a profit maximizer and therefore the first and third principal minors of the Jacobian matrix

of second order conditions are negative. The denominator of C.1.8 is the Jacobian matrix of second order
conditions. The second principal minor is The second principal minor is positive [Chiang, 1984, p. 336].

. aF . . . N " 2 . . "o
Since — is negative and the second principal minor is positive, — is negative. Likewise, since

1
JF 992 99

aF . 3 .
and 30 are negative, 37 must also be negative.
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Iff:

oF, ., oF, oF, .. oF
H=%e Har G Hag H =0 C.1.9

The value taken on by equation C.1.9 depends upon the economic and legal assumptions
made. This research incorporates three sets of unrelated assumptions that result in six possible
outcomes. The effect of §263A being efficient vs. §263A being inefficient is modeled. The general
case where no equilibrium assumption is made vs. the equilibrium assumption is modeled.# The
equilibrium assumption also requires the simplified method (i.e., @ =©®; ) for mathematical
tractability. The effects of LIFO inventory for tax purposes (with no equilibrium assumption) are
modeled. The positive (+), negative (-), zero (-0-), or ambiguous (?) values shown in Appendix

C.5 are inserted into C.1.9 as follows:

4 Equilibrium occurs in the long run when there are zero economic profits to attract entrants into the
market. See equation C.4.14.
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Assumption §263A 1s Efficient §263A Is Inefficient

The market is not necessarily in equilibrium. [There are no equilibrium, @, LIFO, or inventory

accumulation assumptions.]

[200-1-120171 =7 (20-1-1710?71 =2

The market is in equilibrium and ®, = ®,. [There are no LIFO or inventory accumulation as-

sumptions.]

[20-1-17]07] =7 (20-1-1710?1 =7

LIFO inventory is used for tax purposes and no inventory is accumulated. [There are no equilib-

rium or © assumptions.]

[-10-1-10]?] = + [+10-1-[-0-][?] = -

Conclusions:

1.  The general conclusion that can be reached is that if LIFO is used for tax purposes and no
current period production is in inventory, production in the first period unambiguously in-
creases if §263A is efficient and unambiguously decreases if §263A is inefficient. The intuition
of this result is that if LIFO is assumed and no current period production is retained in in-
ventory, all current period production and holding costs are charged to expense. If §263A
allows productively efficient behavior, costs decrease, and production increases. If §263A al-

lows productively inefficient behavior, costs increase, and production decreases.
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2. The results depend upon whether §263A allows productively efficient or inefficient behavior.
If §263A has no efficiency effects on firms, no change in output behavior occurs. Appendices
B.3 - B.4 show that §263A unambiguously causes productively inefficient behavior.

3. If LIFO inventory and no current period production in inventory are assumed, the results are
not necessarily reversed, they are just intractable in this model of general cost functions. The
assumption of no current period production simply allows mathematical tractability.

4.  The §481 adjustment is modeled as é in equation 5.1.7. This parameter does not appear in
the first order conditions of C.1.3 - C.1.5 and C.4.41 - C.4.43. Therefore, the §481 adjustment
has no impact on future production and inventory holding decisions. This demonstrates that
the §481 lump-sum adjustment is truly efficient because it does not distort future decisions.

5. Because the §481 adjustment has no impact on future production and inventory holding de-

cisions, the LIFO or FIFO choice can have no impact on the §481 adjustment.
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Appendix C.2
The model of a profit-maximizing firm subject to the uniform capitalization rules of §263A
was shown in appendix C.1 and the conditions under which production in the first period increases
or decreases because of §263A were determined. In appendix C.2, the output model [equations
C.1.1 - C.1.5] is analyzed to determine if production in period two increases or decreases. Using
Cramer’s rule [and inserting zero values as computed in Appendix C.5] to solve the matrix of second
04

20, yields:

order conditions [equation C.1.6] for

oF, oF, OF,
oq,  0®;, ol
o -H
"~ 00,
oF, o0F, 0F,
aq, 00, al
o _ L j - C2.1
99 oF, oF,
aq, ol
OF,
0 — 0
0q,
oF; oF,
dq, ol J
Which yields:
oF; oF, . ok oF, .. 0F oF,
= = - C22
00, [an 1 oF, 1 6F3}_{6F, N oF; 1] ~ R -
an - 5q1 ol ol 561; 0 2
q
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g? is negative as a result of the second principal minor.® The value that — ggz takes on
2 j

depends upon the economic and legal assumptions made. This research incorporates three sets of

unrelated assumptions that result in six possible outcomes. The effect of §263A being efficient vs.
§263A being inefficient is modeled. The general case where no equilibrium assumption is made vs.
the equilibrium assumption is modeled. The equilibrium assumption also requires the simplified
method (i.e., ® = ;) for mathematical tractability. The effects of LIFO inventory for tax purposes
(with no equilibrium assumption) are modeled. The positive (+ ), negative (-), zero (-0-), or am-

biguous (?) values shown in Appendix C.5 are inserted into C.2.2 as follows:

4 The firm is a profit maximizer and therefore the first and third principal minors of the Jacobian matrix
of second order conditions are negative. The denominator of C.2.1 is the Jacobian matrix of second order

conditions. The second principal minor is positive [Chiang, 1984, p. 336]. Since K22k is negative and the

Fy OF, 90 " F,
and are negative, ——— must
oq: 092

2. . . . .
is negative. Likewise, since

9q2

second principal minor is positive,

also be negative. ol
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Assumption §263A Is Efficient §263A Is Inefficient

The market is not necessarily in equilibrium. [There are no equilibrium, ®, LIFO, or inventory

accumulation assumptions.]

The market is in equilibrium and ®, = ®,. [There are no LIFO or inventory accumulation as-

sumptions.]

LIFO inventory is used for tax purposes and no inventory is accumulated. [There are no equilib-

rium or ® assumptions.]

Conclusions:

1. The general conclusion that can be reached is that production in the second period unam-
biguously increases if §263A is efficient and unambiguously decreases if §263A is inefficient
independent of the equilibrium or LIFO assumption made. All past and current period

production and holding costs are charged to expense in the last period because there is no
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ending inventory. If §263A is efficient, costs decrease, and production increases. If §263A is
inefficient, costs increase, and production decreases.

2. The results depend upon whether §263A allows productively efficient or inefficient behavior.
If §263A has no efficiency effects on firms, no change in output behavior occurs. Appendices

B.3 - B.4 that §263A unambiguously causes productively inefficient behavior.
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Appendix C.3
The model of a profit-maximizing firm subject to the uniform capitalization rules of §263A
was shown in appendices C.1 - C.2 and the conditions under which production in the first period
and second period increase or decrease were determined. The output mode! [equations C.1.1 -
C.1.5] is analyzed in Appendix C.3 to determine if inventory holding increases or decreases. Using
Cramer’s rule [and inserting zero values as computed in Appendix C.5] to solve the matrix of second

order conditions [equation C.1.6] for oL yields:

00,
oF, oF,
dq, e
oF, oF,
dq, 00
oF, oF;
oq, "~ 00,
al L |
or _ C3.1
99 [ oF, oF,
6(]1 ol
oF.
0 —= 0
oq
oF, OF,
dq, ol
Which yields:
oF; .. 0F, oF; oF, ., 0OF
o _ [ 2, 1{ 24, H a(-),} { 20, H 24, 1 1
00, oF, .., OF, ., 0F oF, .. 0F "

The denominator of C.3.2 is negative because it is the third principal minor of the Jacobian

matrix. Because the first term in the numerator is negative as a result of the second principal minor
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and the denominator is negative because of the third principal minor, the sign of the second term

in the numerator determines the sign of the derivative. Therefore:

ol
2, =0
Iff:
R oF; oR oF;

The value that C.3.3 takes on depends upon the economic and legal assumptions made. This
research incorporates three sets of unrelated assumptions that result in six possible outcomes. The
effect of §263A being efficient vs. §263A being inefficient is modeled. The general case where no
equilibrium assumption is made vs. the equilibrium assumption is modeled. The equilibrium as-
sumption also requires the simplified method (i.e., ® = ©, ) for mathematical tractability. The ef-
fects of LIFO inventory for tax purposes (with no equilibrium assumption) are modeled. The
positive (+ ), negative (-), zero (-0-), or ambiguous (?) values shown in Appendix C.5 are inserted

into C.3.3 as follows:
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Assumption §263A Is Efficient

§263A Is Inefficient

The market is not necessarily in equilibrium. [There are no equilibrium, ®, LIFO, or inventory

accumulation assumptions.]

[-10?1-1207] =7 [-107]-02]?) =27

The market is in equilibrium and ®, = ®,. [There are no LIFO or inventory accumulation as-

sumptions. |

[-021-12007] =7 [-10?21-02007) =7

LIFO inventory is used for tax purposes and no inventory is accumulated. [There are no equilib-

rium or @ assumptions.]

(-107]-0-10-0-] = ? [-10?1-0+ -0 =2

Conclusions:
/ . oF, . ... OF;
1. Under the LIFO method, since 5_ql < 0, C.3.3 is negative if — 0. > 0. From C.4.39,
e > 0if: J
00,
Py () [1—-1n O%h(.
616@)2- [1—al+ alag [[1 +r]] 5168, [1-a]>0 c.34

Using the LIFO inventory method for tax purposes [i.e., ending inventory comes from the

earliest available production, primarily beginning inventory] and assuming the results of
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equation C.3.4 [i.e., inventory stays the same or decreases] is equivalent to assuming that p
= ( [the proportion of ending inventory from current production is zero]. In developing
equation 5.1.9, it was argued that selling and administrative costs avoided one period because

of producing, but not selling inventory are incurred the next period. Therefore ¢;() should

approximately equal ¢y(/). Likewise, it seems reasonable to believe that should ap-

6;2;) and :;;8} should approximately equal ;;;8}

holds in reality and §263A is inefficient, then the first two terms of C.4.39 approximately
2 )

0100,

relevant case. The assumption that p = 0 is not violated since §263A is inefficient and in-

If the above case

proximately equal

cancel each other and > 0. Appendix B proves that 263A is inefficient, so this is the
ventory likely decreases.

2. The intuitive conclusion that can be reached from equation C.3.3 and C.4.38 - C.4.39A is that
because §263A is inefficient, LIFO is used for tax purposes, and there is no current period
production cost in inventory [i.e., p = 0], inventory holding decreases if marginal production
cost [with respect to inventory] avoided in period one increases more because of §263A than
the sum of the increases in marginal holding cost [with respect to inventory] and marginal
period two production cost [with respect to inventory]. This is consistent with the intuition
developed in Chapter 1.1.2 where the direction of increase or decrease in inventory is deter-
mined by the relationships of production and holding cost. The mathematical results simply

describe the relationship more precisely.
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Appendix C.4

The model of a profit-maximizing firm subject to the uniform capitalization rules of §263A
was shown in appendices C.1 - C.3 and the conditions under which production production in the
first period, production in the second period, and inventory holding between the periods increase
or decrease because of §263A. The derivatives that are need to solve the equations in appendices
C.1 - C.3 are computed in Appendix C.4. When an equation has an unambiguous positive, nega-
tive, or zero value, the next equation is addressed. If the value of the equation is ambiguous,
equation C.4.14 (equilibrium) is inserted into the result to determine if equilibrium conditions make
the result unambiguous. If the value is still ambiguous, p = 0 (LIFO and no inventory accumu-
lation) is inserted into the equation prior to the equilibrium condition to determine if the result is
unambiguous.

This dissertation makes the reasonable assumption that average and marginal costs are posi-

tive and increasing. Therefore:

c(qi, Lo 1, ®j)

7 >0 C4.1

@C,-(Cin Iy_i 1, @j)

%4, >0 C4.2
ai 1')1 - 111 }
W9ubo-nlO) o C43
al;
azi ivl - ’1) @
Aguho-u1,9) C.4.4
oq?
ach(qIQ Low 1, @j)
a0z <0 C4.5
oh
—(Q >0 C4.6

ol

50 At equation 5.1.9, it is pointed out that the negative sign in front of c¢(J) means that
dedqnlo-nl) el 0

3l - a1
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O%h(I)
T > C4.7

If §263A is efficient, total and marginal production and holding costs decrease with respect to
increases in @;. If §263A is inefficient, total and marginal production and holding costs increase

with respect to increases in ©;.

§263A is Efficient: §263A is Inefficient:

dclqi Io-1 1,9))

5C.'(qi, Il] —ks ]y ®J)

- ) 0 C4.8
azci(q.-é;;(;jl, ) 6’61-(‘13:(;&" ® o C.49
azcl(q:éfa};; 1,0) 52“(‘7"(’35:’6“(;; [,®) < 0% C.4.10
6’Cz(q,é;;3 _G;j 1,©) 5262(‘7"52’5-(5; 1.8) 0 C.4.11
6/1(61(:) j@,—) 5’1;1(:) ?j) C4.12
6?;(13,@6?,-) <o %,@(?,-) >0, C.4.13

Firms are attracted into competitive markets by the opportunity to earn economic profits and

will continue to enter the market until price is bid down to average cost, leaving no profits to be
earned. Once in the market firms continue to produce until price equals marginal cost. At equi-

librium:

S1 At equation 5.1.9, it was pointed out that the negative sign in front of c¢(/;) means that
dedqin To— ks 1) dciT) Lo . . T
———— = ————— < 0. When §263A is inefficient this same relationship implies that

octtalynt) _ By
1,00, = - 3160, < 0. when § is inefficient.
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aCi(qh IO—k, Iy 61) _ Ci(qi, lD—ky I) G)j) _ h(lv ®/) -
0q 49 4

0 C4.14

Because production and selling costs are separable in equation 5.1.9:

56,2(4,-, ID — ks Ir ®1)
_ 4.

The required second order conditions from equation C.1.6 are as follows. The references

following the equations explain why the sign is positive or negative.

oF, o?T1 _ 626:(%, Liowl, ®j) *H(ly_ s, I, Go— 1 qx.G)j, 6,7, p)

[1-8]— 5 <0

oq oqt oqt
C4.16

Equation C.4.16 is negative because the first principal minor of the Jacobian is negative.

doF o211
= = 0 C.4.17
g 04,09,
aFl _ 621—1 _ _ azH(IO—ks [) 40—1(, qu ®j’ (is r, P)
ol 3q.01 g0l C4.18

See equations C.4.15 and C.4.43

The signs of equations C.4.18 and C.4.43 are indeterminate. At equilibrium, if the firm uses

the simplified method discussed in chapter 2.1 (ie., ®; =,), equation C.4.14 shows that

5(:,» . Cil. h . egeq e .
O - (_) - (_) = 0. At equilibrium, equation C.4.18 becomes:
6q,- g UL
6F1 - azn - _ azH(IO—/u 11 ‘h-k, qh@jy !i) r,P) C4 19
ol dq:01 oqiol o
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See equation C.4.44

The signs of equations C.4.19 and C.4.44 are indeterminate. If the firm uses LIFO for tax

purposes and retains no current period production in inventory, p = 0. Using the LIFO assump-

tion, equation C.4.18 becomes:

6F‘] = 521-[ = _ azH(IU—ky 1) qO—Iu qlaej) tiy r, P)
ol 0q:01 dq:01
See equation C.4.45
oF, _ O _ 0
oq 0204,
oF, _ on _ _ P9, 1,8) [1-1] 0
See equation C.4.4
oOF, _ om _
ol 0q.01
See equation C.4.15
0F3 = 621-[ 52 — _ 6211([0—1(’ 1) %—k; quej, zl'y r, P)
oq 0loq oqiol

o O _ oIl

a10q; . 3q:01
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by Young’s theorem [Chiang, 1984, p. 313].

C.4.20

C4.21

C4.22

C4.23

C4.24
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See equations C.4.15 and C.4.43

The signs of equations C.4.24 and C.4.43 are indeterminate. At equilibrium, if the firm uses

the simplified method discussed in chapter 2.1 (ie., ® =®,), equation C.4.14 shows that

ded. () h( I .
0 - 0 - ;_) = 0. At equilibrium, equation C.4.24 becomes:

aq,' qi

2 ]—,, — ks a®')tiy,
5F3= (22} I _aH(O ol do-1 @, )ty 1, p) C.4.25
oq 0l0q, 0q:01

See equation C.4.44

The signs of equations C.4.25 and C.4.44 are indeterminate. If the firm uses LIFO for tax
purposes and retains no current period production in inventory, p = 0. Using the LIFO assump-

tion, equation C.4.24 becomes:

oFy I _ PH(ly- 151, Go- 1, 91,9, iy 7, p)

5 o 2adl = 0 C.4.26
See equation C.4.45

oFy o _

= S 0 C4.27
See equation C.4.15

OFy _ &I _ _Zalgnh-p10) o P6l,]6) [1-6]

ol or onr ! or [1+7]
02H1_,1, — ky 1®’1tiy )

hohio-0quOptarip) _ o C.4.28

or
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Equation C.4.28 is negative because the third principal minor of the Jacobian is negative.

oF, _ o1 P a(q, I-x 1,0)) OH(Ly_ i, I, G- 1o 1.9, tiy 1, p)

- _ = -1 C.4.29
70, 34:00, 2q0@,  LIAl+ 94:00,

By substitution from equation C.4.46, C.4.29 becomes:

oF, _ P ) 1p©, 1o®,;
08, 0q09, 04,00 [H=ult==g~] ql[l+7] I+
Ip n . da()  al) Al ©dal) ©0h()

G [tl_ l+r _“: aql - q - q - qlagj - q16®}' ]C.4.30

The sign of equation C.4.30 is indeterminate. At equilibrium, equation C.4.14 shows that
deil(.) _ af. B h(.)
g qi qi

O, = ©,), equation C.4.30 becomes:

= 0. If the firm uses the simplified method discussed in chapter 2.1 (ie.,

_ oF, - _ o1 _ 62Cl(-) [1—[[1-— IP@I ]_ @jlplz ]—
00, 09,00, 04,00, ! qi qa[l+7r]
®lp b da()  OA()

7 T 5%e, t 2e, €431
The sign of equation C.4.31 is indeterminate. If the firm uses LIFO for tax purposes and
retains no current period production in inventory, p = 0. If §263A is efficient and LIFO is assumed,

equation C.4.30 becomes:

aFl _ J2I1 _ 02c1(.)
T0, T 008, ogoe, L4l <0 C.4.32

See equation C.4.9

If the firm uses LIFO for tax purposes and retains no current period production in inventory,

p =0. If §263A is inefficient and LIFO is assumed, equation C.4.30 becomes:
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_8F, _ __&n

a¢,()

= = 1-— 0 C.4.33
20, 94,00, g0, L=l >
See equation C.4.9
If §263A is efficient:
oF Rall Po() [1-1]
- =— = 434
30, 94200, 2000, [i+r] =0 C4.3
See equation C.4.9
If §263A is inefficient:
oF, _ . . Pal) [1-4]
T8, T 9400, . 0g:00, [1+7] 0 €433
See equation C.4.9
_OF __en PO o 060 [1-6)
Fo) 3100; 8100, Y8100, [141]
azH(IO—h 11 qU—Iu ql,®jr ti! 7, P) C_436

8160,

The sign of equation C.4.36 is indeterminate. By substitution from equation C.4.49, C.4.36

becomes:
oF; _ o 2*a(.) ®;lp Ol o
~%0, = ~ae, - e, LMl -1
dc() [1—6] ()
3100, (147 T alge, L4+
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P t a()  oda()  A()  OA()
-7 U+t 5 1+

da() | Oh) , O*H()

20, t a0, T, 1 C.4.37

oL
The sign of equation C.4.37 is indeterminate and equilibrium has no effect on the sign. If the
firm uses LIFO for tax purposes and retains no current period production in inventory, p = 0 and

equation C.4.37 becomes:

OF 3 11 &a(.) () [1-86] &)
- = - = [1-4]+ + [
) 0100, 0100, 310, [1+r] = 08106,

1—14] C.4.38

See equations C.4.10, C.4.11, C4.13.

OF 4

Equation C.4.38 shows that — —— > 0 if:
00
a() Fel) [1—6]  Oh0)
o100, L'~ "1+ Ge, 11 taee, 111 > 0 C.4.39

See equations C.4.10, C4.11, C.4.13.

In developing equation 5.1.9, it was argued that selling and administrative costs avoided one

period because of producing, but not selling, inventory are incurred the next period. Therefore

da(.)
ol

If the above case holds

a(!) should approximately equal (/). Likewise, it seems reasonable to believe that should

6(;25) and SIC;(G)), should approximately equal 66;;(@)/ .

in reality and §263A is inefficient, then the first two terms of C.4.39 approximately cancel each other
ohx(.)
0100,

efficient, the first two terms of C.4.39 approximately cancel each other, and

approximately equal

and

> 0. Appendix B proves §263A is inefficient, so this is the relevant case. If §263A is
oh*(.)
0100);

equation is not possible and is not considered. Using the LIFO inventory method for tax purposes

< 0, then the

[i.e., ending inventory comes from the earliest available production, primarily beginning inventory],
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and assuming the results of equation C.4.39 [i.e., inventory stays the same or decreases] is equivalent

to assuming that p = 0 [the proportion of ending inventory from current production is zero].

Equation C.4.38 shows that — oF, < 0if:
E)

G%ei() o) [1-8] ()
o100, V' 4% e, T+ tale, L <0 C.4.39A

See equations C.4.10, C.4.11, C4.13.

If the above case holds in reality and §263A is efficient, then the first two terms of equation

oh¥(.
C.4.39 approximately cancel each other and i 68 < 0. Appendix B proved that §263A is inef-
j

ficient, so this case does not apply. If §263A is ineflicient, the first two terms of C.4.39 approxi-
oh¥(.)

mately cancel each other, and 50, > 0, then the equation is not possible and is not considered.
)

To complete the analysis of the problem, the following derivatives of

Hly-u, 1, go- 1 g1, O, 4, 7, p) must be computed:

H(lo—lu 1’ qﬂ—h qh@jQ ti; rr P)=

LB —-4]+— q [11 - ][9 gy, lo-w 1, ©)) + O;lu(l, ©)] —
Iy_s 1 —
;0_f [pti + {[l +rp] 1Oico-i(Go- i lo— k-1, lo— i) + Oibg_i(Is - 4)] C.4.40
6H() _ Ip t @16C](.) @]C}(.) ®2h()
S R B i ca4l
OH(. oh ¢ 18h
A = () ——[1—-14] + [Zl ][@1[(.'1( ) + () 1+ O,[A() + 61() 11 C4.42

ol
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PH()  p
= —_— [[1 —
oqol | @

b @16C](.) ®1C1(‘) @2]1() 1 @1661(.) @26}1()
T+ % @ & ~awl g tTa &

C4.43

The sign of equation C.4.43 is indeterminate. At equilibrium, if the firm uses the simplified

method discussed in chapter 2.1 (i.e., ®, = @, ), equation C.4.43 becomes:

FH() _ 1p®, L da()  oh()
daol - @ o ) C444

The sign of equation C.4.44 is indeterminate from equations C.4.3 and C.4.6. If the firm uses
LIFO for tax purposes and retains no current period production in inventory, p = 0. Using the

LIFO assumption, equation C.4.43 becomes:

FHO C.4.45
ool o
PH() Ip ot da()  al) A s OFa()  © da() O ()
000, @ ' 1+r aq 4 q 0400, @ 00, @ 00,

C.4.46

The sign of equation C.4.46 is indeterminate. At equilibrium, if the firm uses the simplified

method discussed in chapter 2.1 (i.e., ®, = ®; ), equation C.4.46 becomes:

PH() _ 1p®, 4 #a()  dal)  Oh()

04,00, Ly | 0q100,  q0®, 00, C.4.47
J

At equilibrium, the sign is indeterminate. If the firm uses LIFO for tax purposes and retains
no current period production in inventory, p = 0. Using the LIFO assumption, equation C.4.46

becomes:

QH()

30,00, =0 C.4.48
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BH() _ ()
010®;, ~ 08160

t a()  0aQ) A . k()

T+r L+ Tt 1+

p
[1—!:]4-?[11—

dai(.) Pal)  Oh()

()
Ol +1
J

+1

3130, t 50, * ! 310, 1 C.4.49

The sign of equation C.4.49 is indeterminate. If the firm uses LIFO for tax purposes and
retains no current period production in inventory, p = 0. If §263A is efficient, equation C.4.49

becomes:

FHO) _ FhO
2100, 0159,[

1] < 0 C.4.50

See equation C.4.13

If the firm uses LIFO for tax purposes and retains no current period production in inventory,

p = 0. If §263A is inefficient, equation C.4.49 becomes:

PH() _ k()
2100, ~ 8100,

[1—4] >0 C.4.51

See equation C.4.13
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Appendix C.5
The model of a profit-maximizing firm subject to the uniform capitalization rules of §263A
was shown in appendices C.1 - C.3 and the conditions under which production production in the
first period, production in the second period, and inventory holding between the periods increase
or decrease because of §263A. The derivative that are need to solve the equations in appendices
C.1 - C.3 were computed in Appendix C.4. Appendix C.5 summarizes the signs of derivatives

computed in Appendix C.4.

Equilibrium LIFO And No.

General And Additional
Case e, =0, Inventory

oF, _ oIl )
oq dqt
oF, 021

= -0- -0- -0-
0q: 04109,
oF, _ o1 9 9 -0-
ol oq\01 )
or, 811

= -0- -0- -0-
oq 8420,
orF, - o1l
0q, 043
oF, _ 91
al ~  agol 0- 0- 0
6F3 - 01 9 9 -0-
oq 0ldq, ’ )
oF; _ o1
3¢, 01dq, -0- -0- -0-
orF; _ o
ol or i ) i
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oF, _ 11

- =_ ? 9 -+
00); 0,00,
oF, o1
- = -+ -+ -+
o) 6:00, / / /
_OFy __on 9 9 2
00, 8100, ' ) '
Where:
-0- The derivative is unambiguously zero.
? The sign of the derivative in ambiguous.

- The sign of the derivative is unambiguously negative.

+ The sign of the derivative in unambiguously positive.

-/ + The sign of the derivative is unambiguously negative if §263A is efficient and is

unambiguously positive if §263A is inefficient.

+ /- The sign of the derivative is unambiguously positive if §263A is efficient and is

unambiguously negative if §263A is inefficient.
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Table 153

Indirect Costs of §263A and §471

.Section 471 Section 263A

Type of Costs Regulations Regulations
Pure Production Cost (Category 1)
(I) Repairs of production facilities

and equipment 1 1
(2) Maintenance of facilities and

equipment 1 1
(3) Utilities 1 1
(4) Rent of equipment and

facilities 1 1
(5) Rent of land 2 1
(6) Indirect labor (including

fringes) 1 1
(7) Indirect materials and

supplies 1 1
(8) Small tools and equipment 1 1
(9) Quality control and

inspection 3 1
(10) Taxes attributable to labor,

matenals, facilities, and

equipment 3 1
(11) Depreciation-straight line 1 1
(12) Depreciation-excess 3 1
(13) Depletion-cost 1 1
(14) Depletion-excess of cost 3 1
(15) Admuinistrative costs directly

attributable to production 3 1

53 Taken from Seago [1987].
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(16) Compensation to officers for
services attributable to
production

(17) Insurance on facilities and
equipment

(18) Insurance on inventory

(19) Contributions to pension,profit-
sharing plans, and other employee
fringes-current cost,
past services cost

(20) Research and experimental
expenses (section 174)

(21) Rework, labor, scrap, and
spoilage

(22) Bidding expenses,successful
(23) Engineering and design

(24) Materials handing and
warehousing

Mixed Services Cost (Category 3)

(25) Administration and coordination
of production

(26) Personnel operations
(27) Purchasing operations

(28) Storing and handling
finished goods

(29) Accounting and data services
(30) Data processing
(31) Security services

(32) Legal department

[\

2
2
2
2
2

Pure Selling and Administration Cost (Category 2)

(33) Marketing,selling, and
distribution

(34) Bidding expenses-
unsuccessful

(35) Interest
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(36)
(37
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)

(47)

Research and development
not applicable to production

Losses under section 165
Depreciation on equipment
and facilities that are
temporarily idle

Income taxes

Pension and profit sharing-
past services

Costs attributable to strikers
Overall management
(directors, officers, and

their staffs)

General business planning

Financial reporting and
internal audits

Financial planning and
economic forecasting

Shareholder, public and
industrial relations

Tax department

Where:

L.

2.

bad
i

Cost required to be charged to inventory.

Cost charged to expense in the current period.

Cost charged to inventory or expense in conformity with the firm’s accounting procedures.
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